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MIiLEs TONES IN CAMERON PROGRESS 


How things 
are shaping up’ 
at Cameron 


In 1946 CAMERON IRON WoRrKs perfected the closed die method of press- 
forging relatively large and intricate steel shapes, thus extending the 
metallurgical advantages of forged steel beyond the realm of small and 
simple patterns. 

Today, most CAMERON products are produced by this press-forging 
process, hence possess qualities of grain structure, homogeneity, and 
freedom from defects which cannot be produced by any other method. 

The field for this unique steel-working process developed by 
CAMERON is unlimited — breech rings for heavy artillery — general 
industrial equipment — refining — wherever stresses are likely to cause 


mechanical failure. 
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(A IRON WORKS, INC. 


Wld Later tn Pressure Corll 


C. L. W., Inc., P. O. Box 1212, Houston, Texas. Export: 7912 Enypire State Bidg., Ne Making a press-forging at Cameron 
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Gas booster station, Lion Oil Company, 


Scurry County, Texas 
as 


YOU’LL GET GREATER YIELD 
im Station ov Field 


ROCKWELL 


ORIFICE METERS 


You see Rockwell orifice meters everywhere in the oil and gas 





Wilshire Oil Company, Snyder, Texas 





industry. Instrument-accurate performance, low maintenance costs 


} and service ease are the big reasons for the swing to Rockwell. It’s 
rH) all wrapped up in a better engineered design having a more 
accessible assembly with heavier parts of improved materials. Ask 

your Rockwell representative to demonstrate these advanced fea- 


tures, or write for Bulletin 1050. 


The ROCKWELL INTEGRATOR 


RECORDED 


Repressuring wells, Ashland Oil and Refining Co., : COMPUTED 
Spoulding, Okla , 










Your operotor can mechanically cal- 

culate up to 300 average charts a 

day on ao Rockwell Integrator. She 

does it with machine precision by 

tracing the some static and differential 

lines that were left by the pens on the 
gauge. Accuracy within “2 of | per cent 
is practical. Full description in Bulletin 1016. 


ROCKWELL MANUFACTURING COMPANY 


PITTSBURGH 8, PA. 


sis Atlanta + Boston «+ Chicago + Columbus «+ Houston + Kansas City 


q' los Angeles +* New York ¢ Pittsburgh + SanFrancisco + Seattle «+ Tulsa 





Measuring discharge gas, Tennessee Gas and 
Transmission Co., East Bernard, 


i@ 


Texas 
oe nga maemo 





Measuring field gos and residue, Sunray Oil Co., ; , / You Can RELY ON ROCKWELL 


Snyder, Texas —_ i 
IN 
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NEXT WEEK 


@ Journal report on Drilling 
and Producing Regulations of 
the Texas Railroad Commis- 
sion 

@ Socony-Vacuum Recondi- 
tions Line Over Ditch With- 
out Interrupting Service. 

® First Commercial Cat- 
forming Unit on Stream at 
McBride Refinery. 

e Petrochem Report: Texas 
Eastman Co., Longview, Tex. 

¢ Report on Use of Tubing 
and Casing as Drill Pipe. 

¢ Geological Report: Gebo 
Field, Hot Springs County, 
W yoming. 

@ Other articles and regular 
features. 
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Journal coverage of the 1952 Biggest-of-All A.P.I. Meeting 
Synthetics Oils Said Highly Desirable for Special Lube Functions 
Big Capital Outlay for Geophysics Imposes Heavy Responsibility 
Thorough Seismic Testing Just Beginning in the Southeast 

New I.P.E. Exhibition Area Added As Show Sells Out All Space 
Court Cuts Number of Records Required in Oil “Cartel” Case 
Government Passes Favorably on U. S. Pipe-Line Contract Plans 
Petrochemical Output to Exceed 17 Billion Pounds This Year 
Sinclair's Somali Rights Include 9-Year Exploration Concession 
French Oil Company Strikes Oil in Northwestern Tunisia 


Surprising Heavy Rush for Acreage Results Under Peru’s New Law 


ANNUAL A.P.1. SECTION 





Higher Octane Numbers by Thermofor Cat Reforming 

Microwave Control of Pump Station Raises Line Capacity at Minimum Cost 
What's the Outlook for Oil-Country Tubular Goods? 

Water-Imbibition Displacement . Can It Release Reluctant Spraberry Oil? 
Evaporation Loss of Petroleum from Storage Tanks .. . A Symposium 
How to Plan a Waste-Disposal Program in Urban Areas 

The Williston Basin Today's Newest, Most Exciting Oil Province 
How to Train Supervisors 

How the Industry Banks on Meeting Future Petroleum Demands 
Stress Failure in Big-Inch Gas-Transmission Pipe 

Thermodynamic Properties of Hydrocarbons and Related Compounds 
Use of High-Speed Computing Machines—For Oil Production Problems 
How to Prevent Failures in Sucker-Rod Joints 

New-Type Drilling Mud Offers Some Interesting Advantages 
Houdriforming . . . At Low Pressure 

Natural Gas in an Expanding Economy 


Gas Injection in Water-Flooding Operations 


ENGINEERING - OPERATING FEATURES 





Engineering Reference Section 
Modern Drilling 
Refiner’s Notebook 


Heat Transfer 





For Oil Well Pum 


FAIRBANKS-MORSE 
serves you best: 


- LS 


If you choose engines, 


the famous Fairbanks-Morse “ZC” is your best choice for 
economical, efficient service. The big, extra heavy 
flywheels of the ‘“‘ZC"’ assure considerable savings in 
gas or gasoline... protect engine and driven equipment 
against excessive wear. The simple, rugged, single- 
cylinder ‘‘ZC"’ design means easy maintenance 

. no complicated parts to cause trouble. 


If you choose motors, 
the Fairbanks-Morse General Purpose Motor is your choice 
for stand-out . . . stand-up performance. Check the exclusive, 
indestructible ‘‘Copperspun Rotor”. . . unique cross-flow 
ventilation . . . protected, one-piece cast frame and it’s easy 
to see why they are tops for the heavy starting loads and 
long-period, peak-capacity operation of oil field service. 


And, remember, 
since Fairbanks-Morse manufactures both motors and engines, 
we are able to recommend, without prejudice, the exact 
power choice that will serve your pumping needs best. 
Fairbanks, Morse & Co., 600 S. Michigan Ave., Chicago 5, Ill. 


@ FAIRBANKS-MORSE 


a name worth remembering when you want the best 





OIL FIELD EQUIPMENT ¢ PUMPS ¢ SCALES e@ ELECTRIC MOTORS © GENERATORS ¢ LIGHT 
PLANTS ¢ DIESEL, DUAL FUEL & GASOLINE ENGINES e¢ MAGNETOS e DIESEL LOCOMOTIVES 





sign 


thece belfor 


The needs of your particular job dictate the de- 
sign and construction of Macwhyte Wire Rope. 
Over the years, Macwhyte engineers have kept 


in close touch with wire rope users in every field. 


Their experience — and yours—is combined 


to help produce rope that will give maximum 


performance . . . not just adequate performance. 
Let us help you get the utmost in wire rope 

performance on your particular equipment. 

For prompt, accurate recommendations 

call a Macwhyte distributor or write direct 

to Macwhyte Company. 


al MACWHYTE COMPANY 


rer 
ge 


2916 Fourteenth Avenue, Kenosha, Wisconsin 


Manufacturers of Internally Lubricated PREformed Wire Rope, 
t Braided Wire Rope Slings, Aircraft Cables and Assemblies, Monel 


Me 
MACWHYTE 
COMPANY 


MENOSHA, WIS. 


Metal, Stainless Steel Wire Rope and Wire Rope Assemblies 
Mill depots: New York ® Pittsburgh ® Chicago ® St. Paul *® 
Fort Worth * Portland * Seattle * San Francisco * Los Angeles. 
Distributors throughout U.S.A 


A thousand and one wire ropes 
PREformed and internally lubricated 


Ask for Catalog G-15 
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ask your 


supply store 
for 


Witte 
Engines 


WITTE OILFIELD ENGINES are precision built to 
give day-after-day performance on pumping unit 
applications—as well as furnish power for a wide 
variety of other oilfield jobs within their horse- 
power range 

Model “B” Engines operate economically 
over a speed range of 450 to 900 rpm to de- 
velop 5 to 10 horsepower. 

Model “C” Engines have a speed range from 

- 


350 to 750 rpm and develop from 7.8 to 15.5 


horsepower 


Available in all Fields at 


These single-cylinder, gas-gasoline models are 
of the horizontal, water-cooled, slow-speed, four 
cycle type and are equipped with condenser 
type cooling system, removable wet cylinder 
liner and roller type main bearings. The Witte 
“3S 2g 7% 
reputations for top performance and long life 


engines have well-earned field 


WITTE ENGINE WORKS 
OIL WELL SUPPLY DIVISION - UNITED STATES STEEL CO 
Kansas City 3, Mo. 


your Favorite Supply Store 


WITTE ENGINES 
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LINK-BELT 


Ball and Roller Bearings 
keep company with America’s 
hardest working equipment 





@ Oil country equipment gives bearings a 
tougher workout than any other service. Loads 
and speeds are often high and unpredictable, 
and bearings must work surrounded by vicious 
killers like abrasive dirt and dust, corrosive 
sour crudes, brine, drilling mud and cement 
slurries 


You see so many Link-Belt Bearings in the 
oil country because designers and users of oil- 
field equipment know that Link-Belt Ball and 
Roller Bearings assure longer machine life on 
the roughest, dirtiest jobs industry has to offer. 


There are Link-Belt Bearings for the light 
jobs and the heavy ones. Let us help you apply 
Link-Belt Bearings to your equipment. Or call 
or write for Data Book 2550 for complete engi- 
neering details 


CUTAWAY OF SERIES 6800-6900 
TWO-PIECE ROLLER BEARING PILLOW BLOCK 


Jock screw holes ore 
provided for eosy re 
moval of housing cop 


Self-aligning— inner 
rocewoay is truly 
sphericel, free to 
move in ony direc . 
tion without altering 7 / ‘ “ T a 
q apered . 
contact area with 2 pA wc Crutcher-Rolfs-Cummings Middle 
re Ee os sleeve Incher Ditching Machine uses 14 Link 
epo< yY otw ys > 
ossured even with te Belt Bearings on the tracks and shafts 
hoft deflection of eanzentite Phis ditcher on a recent job ripped out a 
olignment meunt 6000 foot ditch in hard caliche and loose 
ing on rock in a single 10-hour shift. The ditch 
commer. ” 
ciel shel? was 42” wide and 5'4 feet deep. The 
orge reservoir . ag Middle Incher has averaged digging out 
prolongs tubri . 1 feet per minute on some jobs— that's 
ation nter 13 t f t ° t ' 
cot : 360 cube ee »er minute 
— Easily instalied I 
by removing 
housing cop, 
« slipping adopter 
sturdy, oi assembly onto 
piece ces shoft and lock 
housing facili 


‘es nactas | Be LINK<©;}BELT 
eg | Wrigain toa BALL and ROLLER BEARINGS 


lubricant in, dirt out 

ture fully protects and LINK-BELT COMPANY: Indian- 
lubricates all moving apolis 6, Dallas 1, Houston 1, Los 
surteces Angeles 33, Kansas City 8, Mo., 
Slotted bolt holes fo New York 7, Toronto 8. Distrib- 
cilitete mounting on utors in all telds 12.77 

supporting structure 
One of many types in the Link-Belt line of Pillow 
Blocks, Flanged, Flanged Cartridge, Cartridge, 
Hanger, Take-Up Blocks and Unmounted Bearings. 
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crude distillation units 
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New and improved products often create unprece- 
dented threading problems—both in design and production. 
Realizing this, we offer all manufacturers the help of our Thread 
Engineering Service in efficiently and economically solving their 
Thread Problems 


The difficulty may be in designing a thread which 
will function properly as an operating part, or in producing a 
thread already designed. Whatever the problem our Engineering 
Department is ready to help with advice and assistance—or to 
undertake the solution alone 


After examining all phases of the problem, the neces- 
sary recommendations will be made on basic Thread Design, the 
production process, and the Threading Equipment that should be 
used. For example, often a difficult Thread Production problem 
can be solved with a slight change in basic Thread Design. 
Occasionally, a job is so unique that special equipment is needed 
—three such Special Equipment Applications developed by our 
Engineering Department are illustrated. 


Whatever your Thread Problem, use our THREAD 
ENGINEERING SERVICE. Hundreds of manufacturers have 
been able to perform difficult threading operations efficiently 
and economically with Landis Threading Equipment. The years 
of Thread Experience and Engineering Know-How that has 
brought LANDIS to the fore in Thread Generating is at your 
service. May we help you? 


° Product Design 

¢ Process Development 

fill Types of Threading 
Equipment 

e Special Applications 


A 1%" Single LANDMACO Machine equipped with 
special work holding fixture for threading adapter 
sleeves. 


A Special Die Head (LANDMATIC 40AXX) designed 
and built to thread valve seat rings up to diameters 
of 14%". 


A 1%" Single LANDMACO Machine equipped with 
special carriage front for threading axle housings 


LANDIS Machine COMPANY - Sasser: 


Represented in the Domestic Oil Fields by: Colcord-Wright Machinery & Supply Co., St. Louis, Mo.; C. J. Harter Machinery, Houston, Texas; Frederic- 
Baker Co., New Orleans, La.; Moore Machinery Co., Los Angeles and San Francisco, Calif.; Hendrie 6 Bolthofi Mig. & Supply Co.. Denver, Colo. 

















FOSTER WHEELER CORPORATION 


765 SQRO BR Os, NEWePPeeKk 6, NEw Fee 











New and improved products often create unprece- 
dented threading problems—both in design and production. 
Realizing this, we offer all manufacturers the help of our Thread 
Engineering Service in efficiently and economically solving their 
Thread Problems. 


The difficulty may be in designing a thread which 
will function properly as an operating part, or in producing a 
thread already designed. Whatever the problem our Engineering 
Department is ready to help with advice and assistance—or to 
undertake the solution alone 


After examining all phases of the problem, the neces- 
sary recommendations will be made on basic Thread Design, the 
production process, and the Threading Equipment that should be 
used. For example, often a difficult Thread Production problem 
can be solved with a slight change in basic Thread Design. 
Occasionally, a job is so unique that special equipment is needed 
—three such Special Equipment Applications developed by our 
Engineering Department are illustrated. 


Whatever your Thread Problem, use our THREAD 
ENGINEERING SERVICE. Hundreds of manufacturers have 
been able to perform difficult threading operations efficiently 
and economically with Landis Threading Equipment. The years 
of Thread Experience and Engineering Know-How that has 
brought LANDIS to the fore in Thread Generating is at your 
service. May we help you? 


° Product Design 

¢ Process Development 

Fill Types of Threading 
Equipment 

Special Applications 


A 1%" Single LANDMACO Machine equipped with 
special work holding fixture for threading adapter 
sleeves. 


A Special Die Head (LANDMATIC 40AXX) designed 
and built to thread valve seat rings up to diometers 
of 14%". 


A 1%" Single LANDMACO Machine equipped with 
special carriage front for threading axle housings. 


e 
. 
C. l, C PENNSYLVANIA 
Represented in the Domestic Oil Fields by: Colcord-Wright Machinery & Supply Co.. St. Louis, Mo.; C. J. Harter Machinery, Houston, Texas; Frederic- 
Baker Co., New Orleans, La.; Moore Machinery Co., Los Angeles and San Francisco, Calif.; Hendrie 6 Bolthoff Mig. & Supply Co.. Denver, Colo. 
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Write Bethlehem makes and 
will gladly furnish rotary tables for 
drawworks hook-up, we'd like to 
point out the many advantages of 
the Hydrodrive rotary unit with 
independent engine 

First of all, what does Bethlehem 
offer in this respect? We offer the 
two most commonly-used sizes— 
both standard 
tables, Either is available with gas or 


21-in. and 17'%-in., 


diesel engine and torque-converter 
drive. The system has two forward 
transmission ratios, one reverse. 
The flexibility—‘independence’ 
—of Bethlehem’s Hydrodrive tables 


B 
THUD SUPPL 


ca 


OORIWE 


OTARY 


makes possible great gains in your 
drilling set-up. For instance, there's 
reduced wear on the drawworks. 
There's complete control at the 
driller’s fingertips. There's an infi- 
nite number of speeds from zero 
to maximum. With separate rotary 
drive, you are not draining power 
from the drawworks engines; more 
power, therefore, is available for 
the pumps. 

Here are some other advantages: 
greater safety (no chain drives be- 
tween drawworks and table) 


more pipe-racking space . . . ready 


portability (fine for rathole dig- 
ging)... 
make the units perfect for fishing. 

Bethlehem Hydrodrive tables can 


drive and controls that 


be used at floor level or underneath 
the floor, whichever you prefer. And 
there are other features, too, that 
you ll want to investigate— because 
they mean an easier type of drilling. 
For full details, call or write the 
nearest Bethlehem Supply office. 


BETHLEHEM SUPPLY COMPANY 


General Offices: 21 E. Second St., Tulsa, Okla 
West Coast Headquarters: Los Angeles, Calif 
Export Distributor: Bethlehem Steel Export Corporation, 25 Broadway, New York, N.Y 
Canadian Representative: Rocky Mountain Supply Co., itd., Calgary, Alberta 


In addition to its manufacturing plants and its sales and engineering 
service, Bethlehem Supply Company meintains stores throughout the 
4 s 


M. M 


, and California oil fields. 





Rocky 


There are almost 50 of these modern, up-to-the-minute stores, all fully 
stocked to meet local requirements. Call the one nearest you. 
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PULL A 
VACUUM 
AND SWAB 
THE WELL 


CLEAN 
with GUIBERSON GW CUPS 


—— 


Sove time 
sove money 
save fluid 
with GW cups 
with K Swobs 
products of 
Guiberson’s 
more than one 
third century 
experience 
serving the oil 
industry 





GW Cups 
Assembled 
on famous 
Guiberson 
K Swob 


17, 1982 


If you want to swab— not just agitate— 
flexible Guiberson GW cups on the Type 
K Swab will pull every drop. They hug 
the casing wall — provide automatic seal 
and controlled pipe contact —— pull a vac- 
uum and clean the well! 


Precision molded in Guiberson’s own rubber 
plant from special abrasion resistant compound, 
GW cups take up their own wear. Made up on the 
K Swab, they are unexcelled in rough or mixed 
casing strings — for unloading shallow wells 
Won't down-swab or hang on casing collars. Inter- 


changeable on famous K Swab. 


5 
SERSON 
r 


GUIBERSON 





“BUILT TO THE SAME SPECIFICATION 
STANDARDS — 1 THOUGHT ALL STEEL 
VALVES WERE ALIKE AS TWO PEAS* 


OIC BUILDS FROM THAT POINT UP 


LOOK AT THESE 


FOUR FEATURES: Z STUFFING BOXES 


have greater depth than is spec- 
ified, permitting the use of 7 to 9 rings 
ES = of packing, with either wiper rings 
Fg 2-PIECE YOKE or condensing chamber below. 
DESIGN 


simplifies replacement of yoke nut. 
Permits replacement of yoke nut with- 
out shutting down the line. Yoke nut is 
OIC Alloy 40; non-galling material. 


SEAT RINGS 


Fe | | are end-seated and are sub- 
3 OIC’S SEAL—EVER [ \ — » jected only to compression forces 
PACKING ~ when valve is closed; no loosening 


of seat rings with repeated opening 
and closing of the valve. No open 
spaces to cause turbulence, accumu- 


(exclusive with OIC) lasts 10 to 
15 times longer than ordinary 


acking. It stops pitting and cor- 
ps 8 Aihed 'B late dirt and hasten corrosion. 
rosion of stems, 


~~ _sTHE BEST STEEL VALVE 


L | YOU CAN BUY 


This combination involving yoke design, stuffing boxes, packing and seat 
rings is evidence of OIC’s desire to bi id beyond minimum specifications. 


THE OHIO INJECTOR COMPANY, WADSWORTH, OHIO 


VALVES 


FORGED AND CAST STEEL- IRON - BRONZE 
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Something you may not have noticed 
about the $8.8. United States 


You've probably read all about the amazing construction, the great size and the 
record-breaking speed of the liner United States 

But you may not have noticed something extremely important about her crew. 
Every officer or man in a post of responsibility is a man of impressive experience. 
Her present skipper has been a ship master for thirty-two years. The chief engi- 
neer has been in engine rooms for 29 years. Even her executive chef has been in 
charge of ships’ kitchens for 25 years. 

In an operation as complex as sailing a great liner . . . or serving a great indus- 
try ... there is simply no substitute for experience. And it is interesting to note 
that most of the men at the helm of the company which supplies the petroleum 
industry with the major part of its antiknock compound requirements are men 
who have been with Ethyl for upwards of twenty years. 


Continued on next page 


Printed in U.S.A. 





Something you may not have noticed 
about the S.S. United States 


Continued from preceding page 

For example: The man in charge of manufacturing at Ethyl has been with us 
for 26 years. The head of technical services has had 23 years of Ethyl experi 
ence; the vice-president in charge of sales started with Ethyl 26 vears ago: and 
ll four regional sales managers have more than twenty-two years of service 

Is it any wonder that Ethyl appreciates and understands the problems of 
refining. distributing and selling petroleum products? So, whether the going is 
rough or smooth—and the oil industry has gone through plenty of stormy 
weather—you can rely on experienced Ethyl people to be on deck when you 
need them. 


ETHYL CORPORATION 


NEW YORK 17, NEW YORK 


Ethyl service is backed by 29 years of antiknock experience 


RESEARCH SUPPLY SERVICE TECHNICAL REPORTS 


SALES HELPS ROAD TESTING GASOLINE TESTING 
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VERTICAL FIRING 
with 


NATIONAL AIROIL 
oil-gas up-fired 





TANDEM 
COMBUSTION 
UNITS* 


4 large up-fired petroleum heater, in a modern Texas refinery, 
equipped with National Airoil combination gas and oil Tandem 
Block Combustion Units, for firing upward. This installation is 
one of many throughout the U. S. and other countries so 


means equipped with our exclusive Tandem Units. 


many, many additional hours “on stream” for your petroleum heaters! 


HERE'S WHY .. . because NATIONAL AIROIL Tandem Block Units 
are more than just combustion equipment. They are an exclusive 
up-firing Combustion System which has proved many more hours 
“on stream” without shutdown. “Airocool” Tandem Combustion 
Units (firing dirty refinery gas; uncut asphalt; refinery fuel oils) 
hold air in the combustion zone until fuel and hot air are mixed 
thoroughly. This means that combustion takes place in a hot zone; 
the result . . . increased combustion efficiency with a minimum of 
excess air. 

NATIONAL AIROIL’s patented system of tandem combustion blocks 
allows secondary air to be controlled easily and accurately . . . and 
flame can be adjusted to radiate heat uniformly to the tubes with- 
out impingement. 

The Tandem Unit is popularly fired with NATIONAL AIROIL 
Combination Oil and Gas Burners . . . has a high turn-down ratio 
with a steady flame . . . maintains high flame temperature with either 
fuel oil or gas; and can be brought quickly to full capacity with 
a clean fire. 

You will realize higher profits from YOUR heaters when Tandem 
Combustion Units are specified. 


“PATENTED NOV. 1943, DEC. 1944—JUNE 1950 


CHEMICAL-PETROLEUM DIVISION 


P-Walo)\y-Vi-Vi- coli Mm :101-1. 14: aeo mmm] [om 


Main Office & Factory: 1236 EAST SEDGLEY AVENUE, PHILADELPHIA 24, PA. 
Southwestern Division: 2512 South Boulevard, Houston 6, Texas 


INDUSTRIAL OIL BURNERS, GAS BURNERS, FURNACE EQUIPMENT 
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KLEMP 


Grating and Sta Treads for Greate ter Safety 
vo ter Lining eifrceren t Meshes for Longer Lit 


(Below eo cnaggres bain a wothate § 
serve st 


(Below) NEW KLEMP KREST* WELDED 
GRATINGS ore mode from specic! stee 
bers so foomed to provide a peak or 

en the top side of the bor which gi ves this 
type of grating maximum non-slip chorac- 
teristics. Ideal for structural foot wolks os 
well as all other universe! uses. 


| TEU eoemy 


precaution: essor ci 
‘ Tatiteastiinn Wiee orcocncenmetnmas ate 


KLEMP METAL GRATING CORPORATION 











Sn OIL INDUSTRY FINANCING 


/ 
/ . . . 
Whatever your plans for oil operations in the 


/ 


great Mid-Continent area, look to NBT, ‘The Oil 
Bank of America.” A real pioneer in the specialized 
field of oil financing, NBT has a broad working 
knowledge of petroleum industry operations and 
gives each application the prompt, practical and 
confidential consideration it should have. Whether 
for exploration, drilling, production, pipe line or 


refining, see NBT... 


Tho Oil Bawh of Cmerica 
NATIONAL BANK OF TULSA 


OFFERING COMPLETE BANKING AND TRUST SERVICES 
Member Federal Deposit Insurance Corporation 


NOVEMBER 17, 1952 





To What Extent 


is DuPont Responsible 


or Tetraethyl Lead 


Antiknock Compound? 


DU PONT is wholly responsible for developing the 


only safe commercial method of producing 
tetraethyl lead. 

And, from 1923 to September 1945, Du Pont 
was the sole user of this method and the only 
manufacturer of TEL in the United States. 

Today, wherever tetraethy! lead is made, the 
basic principles developed by Du Pont are still in 
use. But, in DuPont plants only, a new and better 
method will soon be introduced. This too is ex- 
clusively a development of DuPont's experience 


and research. 


The many Du Pont services available to refiners, 
like its manufacturing facilities, are based on 150 
years of continuous research and sound business 
practice. That’s why more and more refiners are 
calling on DuPont for technical advice and re- 


search assistance as well as marketing help and 


ND 


$ Pat OFF 
Better Things for Better Living 
. through Chemistry 


other services. 





Petroleum Chemicals 


E. |. DUPONT DE NEMOURS & CO., (INC.) © Petroleum Chemicals Division, Wilmington 98, Delaware 
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THE VAPOR PRESSURE OF CATALYTICALLY CRACKED 
GASOLINE CAN BE AN IMPORTANT REVENUE FACTOR. 
TABULATED BELOW ARE TYPICAL FIGURES SHOWING 
THAT AT NORMAL CATALYTIC CRACKING YIELDS, 
FILTROL’S NATURAL CATALYST (GRADE 58) WILL PERMIT 
THE INCLUSION OF TWICE AS MUCH BUTANE AS OTHER 
CATALYSTS IN GENERAL USE. THIS REPRESENTS ABOUT 
OTHER $700 PER DAY ADVANTAGE FOR FILTROL CATALYST, 


R NS FOR USIN 
ensnataghbentinnuine EXCLUSIVE OF OTHER ADVANTAGES. 
FILTROL CATALYSTS 
FicTROL* CATALYST OTHER 
. Higher octane barrels FLUID 58 CATALYSTS 
. High butylene yield OUP OM . 1.2 -. 10,000 10,000 
GASOLINE (Cs-420°F)B/D 4,800 4,400 
. Low cost RVP ne 5.0 68 
. Sulphur resistant catalysts OCTANE NO. F-1 CLEAR 90.0 91.6 
OCTANE NO. F-1 + 3cc TEL . 96.0 96.8 
. Faster regeneration rate R.V.P. OF PRESSURED GASOLINE 10.0 . 10.0 
Varied plant facilities B/D nCs REQUIRED FOR PRESSURING 500 250 
TOTAL B/D 10# GASOLINE . . 5,300 4,650 


, Coy DOLLAR ADVANTAGE . $700/D BUTANE SAVINGS ALONE 
. Technical assistance (Basis 7c/gal. differential in sale price 
between n-butane and gasoline) 


Low attrition rate 


FILTROL CORPORATION 
OFFICES: 727 WEST SEVENTH ST., LOS ANGELES 17, CALIFORNIA 
PLANTS: VERNON, CALIF.; SALT LAKE CITY, UTAH; JACKSON, MISS 


CATALYSTS xno ADSORBENTS 


°T mM. REG.U.S PAT OFF 
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Bucyrus-Erie Spudders Set the Pace 


a 

if] Fast moves chop off non-profit time — and 
mobile Bucyrus-Erie spudders are right at the 
head of the pack when it comes to quick location- 
to-location jumps. With these dual pneumatic 


semi-trailer or tandem axle units, you can trans- 
port spudder and working tools in a single com- 


pact unit—at normal highway speeds. 


For platform operation, Bucyrus-Erie spud- 


ders have smooth bottom skids that slide easily 


Wi ns v - on and off oil country trucks, derrick platform or 
‘es ith the A % ie mud boats. Down time is cut to a minimum. 


in S | “hye gage Mobility is just one of many Bucyrus-Erie 


pace-setting advantages. Get full details from your 


Bucyrus-Erie spudder distributor. 126852 





(7 See or Write Your |} 5 1E. [Spudder Distributor \ 


BEACON SUPPLY CO Borger and Pampa, Texas IVERSON SUPPLY CO. — Okliahomo City, Okmulgee and Tulsa, 
Okla.; Ft. Worth, Kermit, Odessa, Snyder, Houston, and 
Artesio and Farmington, N. M 














BECKWITH MACHINERY CO ; 
Pittsburgh, Clearfield, and Bradford, Po Midland, Texas; 
BUCKEYE SUPPLY COMPANY LUCEY EXPORT LTD. Calgary and Edmonton, Alto 


Zanesville and Wooster, Ohio; E! Dorado and Chase, Kan McJUNKIN CORPORATION Charleston, W. Va.; Allen, Ky 
DRILLERS SUPPLY CO Joplin, Mo OLYMPIC SUPPLY CO. Seattle, Wosh 
DRILLING & MINING EQUIPMENT CO Los Angeles 21, Calif RANDALL-ZOGG SUPPLY CO Princeton, Ind 


GREAT NORTHERN TOOL & SUPPLY CO ‘ THE STRAKER SUPPLY Mt. Pleasant, Mich 
Billings, Kevin and Cut Bank, Mont.; Casper, Wyo TILLSONBURG PIPE & SUPPLY CO Tillsonburg, Ont }) 

















S 
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The practical way to save pipes, tanks, 
derricks, buildings, pumps, roofs, fences 


RUST-OLEUM is the practical, sensible answer to 
your rust problems. Cuts your maintenance 
costs, because it may be applied directly over 
rusted surfaces after wirebrushing and scrap- 
ing with sharp scrapers to remove rust scale 
and loose particles . . . costly sandblasting and 
chemical pre-cleaning are not usually required 
This often enables one man to do the work of 
two with RUST-OLEUM! Practical, too because 
RUST-OLEUM beautifies as it protects in all colors, 
aluminum, and white 

We'll be happy to show you convincing proof 
that RUST-OLEUM can cut your maintenance 
costs...and last longer when applied over 
rusted surfaces. Get the facts, today! Prompt 
delivery from Industrial Distributor stocks in 
principal cities in the United States and Canada 
RUST-OLEUM CORPORATION 


2542 Ockton Street, Evanston, Illinois 


/ ” ' 


May be applied directly over rusted surfaces without removing all the rust! 


Available in all colors, 
Aluminum and White! 


Dries to a tough, elastic coating 
that resists fumes, moisture, 
heat, weathering, most acids 
and chemical dusts 


CLIP THIS TO YOUR LETTERHEAD 

Mail To: Rust-Oleum Corporation 
2542 Oakton Street 
Evanston, Illinois 


2 m- [1 Have A Qualified Representative Call 


= 


[) Full Details On Free Survey 
(1 Complete Literature 
}] Nearest RUST-OLEUM Source 


0 
"9 damp.proor FF 
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For Features that 

Mean Long Valve Life 

and Low Cost Service 

Get this 

ALL-Purpose 

Edward * om 


. 
~ & 
» 
Ye to 2 in. inclusive 
orge ob, ... forged steel globe 
~ 


and angle .. . 600 and 


1500 Ib sp . . . bolted or 


union bonnet . . . screwed or 
pe socket welding ends . . . Fig. 


4468 illustrated. 


bd 
CHECK THESE / FEATURES 


7 Hard bronze yoke bushing to prevent 
stem seizing or galling . . . lock welded 
to yoke 
Packing is Edward EValpak . . . heat 
resistant, water-proofed and die 
molded for long service 








Disk of EValloy 13% chromium or 
Stellite . . . slotted or disk nut type... 
; self centering 
ae / | i | | | | ¥ Tight, easily accessible bolted or union 
eee ities bonnet joint . . . with lronkote gasket 
of 90 Brinnel max. hardness for leak- 
proof joint 
Heat treated forged steel inclined stem 
globe type body for lowest pressure 
loss 
Built-in pressure-tight backseat .. . 
permits repacking under pressure 
° Roomy forged yoke . . . plenty of 
Edward Valves, Inc. : finger space for repacking 
1492 West Sth Street, East Chicago, Indiana : Strong forged gland bolts . . . plated 


$ for long thread life 
ering your Fig. 444-8 series $ 9 


ad Vote Ve 


Subsidiary of ROCKWELL MANUFACTURING COMPANY 


EAST CHICAGO, INDIANA 











HALLIBURTON'S 


/ new 
extra heavy duty 


MEASURING DEVICE 


Equipment measuring the deep wells has to be built 
for the job. Halliburton’s Extra Heavy Duty Reel 
and Assembly is precision engineered for accurate 
measuring at depths of 15,000’ to 24,000’ 

It's made of steel and cadmium plated, equipped 
with sealed ball bearings, precision built Twin Disc 
positive but gradual action clutch; specially 
designed hand brakes with inner and outer brake 
shoes on brake drum allowing sufficient exposure to 
air for fast dissipation of heat; maximum braking 
effect with sensitivity and accurate control 
Capacity approx. 24,000’ .066”, 20,000’ .072”, 17,000’ 
082”, and 15,000’ .092” diameter line. Suitable for 
hand or power operation. 

This Extra Heavy Duty Measuring Device joins 
Halliburton’s complete line of measuring equip- 
ment that has been recognized for 25 years as the 
most dependable and accurate in the industry 
Other improvements and developments include 
new Measuring Line Wipers, Latch Type Hay 
Pulleys, and Stuffing Box and Staff Assemblies 

Regardless of the depth or use involved, there's a 
Halliburton Measuring Device built for your needs 

.. Phone your nearby Halliburton representative 
for the best in measuring accuracy and for mainte- 
nance service that protects your investment 
Halliburton Oil Well Cementing Co., Duncan, 
Oklahoma 








HALIBURTON ) 
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@ There’s no halfway feeling about fire and its resulting 
destruction with an expert fire protection engineer ... he ac- 
tually hates to see a little fire roar into a raging inferno and 


create a sizeable loss. 
man This personal sense of responsibility is inherent with 
C-O-TWO Fire Protection Engineers...a definite plus in 


your behalf. Whether its fire detecting or fire extinguishing 
... portables or built-in systems...C-O-TWO means top 


a quality backed by experienced engineering that results in 
WI 4 p operating superiority for you at all times. 
With C-O-TWO Fire Protection Equipment, simplicity, 


practicability, longevity and minimum maintenance are 
built-in features that guarantee fast, positive action the in- 
stant fire strikes. Furthermore, extensive manufacturing 
and field installation skills, together with approvals such as 
the Underwriters’ Laboratories, Inc., Factory Mutual Lab- 
oratories, Armed Forces and Government Bureaus assure 
you of the finest in modern fire protection equipment. 


Rushed production periods and future expansions are 
some of the many problems carefully considered in a plant- 
wide firesafety recommendation by C-O-TWO Fire Protec- 
tion Engineers...the prime objective always being the best 
type fire protection equipment for the particular fire 
hazard concerned. 


WHEN BUSINESS STOPS... INCOME STOPS! 


Don't take chances with your investment. Secure the benefits 
of highly efficient fire protection engineering today ...our 
extensive experience over the years is at your disposal with- 
out obligation. Get the facts now! 


€-O-TWO FIRE EQUIPMENT COMPANY 


NEWARK 1 + NEW JERSEY 
C-O-TWO FIRE EQUIPMENT OF CANADA, L°D. * TORONTO 8 * ONTARIO 


MANUFACTURERS OF APPROVED FIRE PROTECTION EQUIPMENT 


Squeez-Grip Carbon Dioxide Type Fire Extinguishers 
Dry Chemical Type Fire Extinguishers 
Built-In High Pressure and Low Pressure Carbon Dioxide 
Type Fire Extinguishing Systems 
Built-In Smoke and Heat Fire Detecting Systems 


Sales and Service in the Principal Cities of United States and Canada 


AFFILIATED WITH PYRENE MANUFACTURING COMPANY 
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THERE 1S NO This emblem ® on pumps, 
ECONOMICAL pump parts, accessories, and 
SUBSTITUTE sucker rods is your guarantee 
pon avayee of quality. As to service — 
NEVER JUNK AN AXEL- 
SON PUMP. We can make it 
as good as new in our near-by 
Pump Repair Shop. 











AXELSON 


bread aughlin Synod (pmpany ak 


EXPORT: 405 Lexington Ave., New York, N. Y., U. S. A. 
88 STORES @ 19 OFFICES @ 9 RESIDENT SALESMEN 
General Offices: TULSA, OKLAHOMA Steel Corporation 


Subsidiary of 
Jones & Laughlin 


warehouse!” 
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Se: 


Guards Against Water, Oil and Pipe Scale 


MECHANICAL SEPARATION 


Deflector cup directs flow of air or gas together 
with water, oil and dirt to the walls of the 
housing and then downward at high velocity 
into the base where liquid and heavier dirt 
particles are deposited. 





 — 





FILTRATION 


Air or gas, having been mechanically cleaned, 

rises at low velocity through the Radial Finned 

Filtering element or insert which removes the 
* lighter air-borne material. 


This exclusive Double-Action principle of Staynew Pipe Line 

Filters assures sustained, trouble-free operation. Inexpensive, 

quickly installed and easily maintained, these filters keep air 

operated or controlled equipment free from pipe scale, dust, dirt, ade aoe 
and condensate. Wherever you require air and other gases clean PIPE LINE FILTER 
and dry—demand and get—-Staynew Pipe Line Filters. 


Write today for complete Staynew Pipe Line Filter Bulletin B-1A. 


Representatives in Principal Cities 


CORPORATION 
5 Centre Pk., Rochester 3, N. Y. 


ALL TYPES OF FILTERS FOR EVERY INDUSTRIAL NEED 
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24 ACRES 


.». With TOP QUALITY 


DROP FORGED STEEL 


VALVES, FITTINGS 
and FLANGES 


Air View of 
Henry Vogt Machine Co. 


Phis 24 acre Vogt plant supplies the 
most comprehensive line of top quality 
drop forged steel piping materials 
anywhere available to industry. That's 
why they're the choice of leading 
refineries, power plants, chemical 


plants, etc., the world around! 


OUR COMPLETE LINE INCLUDES 


Flanged, Screwed and Socket Weld End 
Globe, Gate and Check Valves © Ells, Tees 
and Crosses * Couplings @ Bushings © 


Plugs * Unions ¢ Flanges and Flange 
Unions * Welding Heads 


HENRY VOGT MACHINE CO. LOUISVILLE 10, KY. 


Branch Offices: New York, Philadelphia, Chicago, Cleveland, 
St. Louis, Dallas, Charleston, W. Va. 
NOVEMBER 17, 1952 





oa , draw a bead on 
boiler sludge, , corrosion and carryover’’ 





Tube failure, expense and inconvenience . . . 
even plant shut down await those who ignore these 
potential difficulties in their boiler operations. 


Call in the Drew Engineer for thorough investigation, 
specific recommendations, proper treatment and frequent 
follow-up service that will clear up your boiler troubles 
or stop them before they start. 


Write for the new booklet ‘“‘Drew Boiler Water Treatment” 
describing methods used in overcoming boiler water problems. 


Power Chemicals Division r 
E. F. DREW & CO., INC. DREW 
15 East 26th Street, New York 10, N. Y. PRODUCTS 


SAN FRANCISCO CHICAGO PHILADELPHIA BOSTON DALLAS 
AJAX, ONTARIO 


Serice throughout the United States, Canada and South America 
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Eye Accidents Cost 
$176,000,000 

a year in LOST 
MAN-HOURS alone” 


You Spent at least $6,000 
to create his job...will you 
spend $2.30 to Protect it? 








To give a skilled worker the tools and 
machines to produce, industry invests 
$6,000 or more per job. If you lose his 
skill due to ar 
you tie up your $6,000 completely if he 


industrial eye accident, 


has no adequate substitute. You lose the 
production his tools turn out. And if his 
is a critical “bottleneck” operation, you 


may hie up entire plant output. 


Even a production slowdown is grim 
business in these days of high break even 
points. Why risk it because of a costly eye 
accident, when the average cost of a pair 
of safety goggles that can prevent his eye 
accident is only $2.30? Call your nearest 
AO Branch Office and learn how an AO 
Eye Protection Program can save money 


well into four figures annually. 


*Estimate. Industrial eye injuries 

cost over $5 per employed worker 
per year with compensation aver 
aging nearly $400 per injured man. 





American @ Optical 


SAFETY PRODUCTS DIVISION 


SOUTHBRIDGE, MASSACHUSETTS 
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W rite American Optical Company, 
145 Vision Park, for free booklet 
‘Improved Industrial Vision” tell 
ing how AO’s Industrial Vision 
wncreases 


Program cuts costs, 


production, decreases accidents 








~ BRANCHES IN PRINCIPAL CITIES 








Unly Stainless Steel 
passes the tests 0 


and feat in these carbon 


THREE OF THE dryers equipped 
with Stainless Steel drums that 
are in service at the Franklin, La 

plant of the Cabot Carbon Com 
pany. The dryers were built by 
The C. O. Bartlett & Snow Com- 
pany, Cleveland, Ohio. 














INTERIOR VIEW of one of Cabot 
Carbon’s dryers shows the condi- 
tion of the Stainless Steel drum 
after months of continuous, day- 
after-day operation. 
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® Round-the-clock processing operations put equipment 


fo severe tests. Extremely corrosive 
materials are usually encountered and high 
temperatures are often present. That’s why 
a the choice of materials of construction is so 
often limited to just one—Stainless Steel. 


Cabot Carbon Company, the largest oper- 
ating subsidiary of Godfrey L. Cabot, Inc., 
of Boston, Mass., has a typical problem at 


its new plant at Franklin, La. The carbon 
black, when first made, is in dry fluffy form. 
In order to raise the density by pelletiza- 





tion, it is agitated with water and then run 
through dryers of Stainless Steel to remove 
the water and leave a dry, pelleted product. 





The mixture of water with carbon black is 
too corrosive to handle in ordinary drums. 
And operating temperatures sometimes reach 
1100°F. As a result, says Charles G. Allmon 
of the Company, “We have never used any- 
thing except Stainless Steel drums in these 
dryers.” 


Four dryers at the Ville Platte, La., plant 
of Cabot Carbon Company, have been in 
operation continuously for over three years, 
and another subsidiary of Godfrey L. Cabot, 
Inc., has used Stainless dryers for more than 
15 years with no reported failures. 


There are many applications in the petro- 
leum and petrochemical industries where op- 
erating conditions make Stainless Steel equip- 
ment a must. Stainless Steel’s combination 
of strength and corrosion resistance assure 
long life, minimum maintenance and freedom 
from costly down time. 


And when you order Stainless equipment, 
specify U-S’S Stainless Steel. This perfected, 
service-tested material will give you the fin- 
est performance obtainable. Our representa- 
tive will be glad to assist you in selection and 
application of the proper grade for the job. 


UNITCD STATCS STEEL COMPANY, PITTSBURGH + AMERICAN STEEL & WIRE DIVISION, CLEVELAND + COLUMBIA-GENEVA STEEL DIVISION, SAN FRANCISCO 
NATIONAL TUBE DIVISION, PITISBURGH + TENNESSEE COAL & IRON DIVISION, FAIRFIELD, ALA. * UNITED STATES STEEL SUPPLY DIVISION, WAREHOUSE DISTRIBUTORS 


WITLD STATES STEEL EXPO OMPANY, SEW YORK 


U-S-S STAINLESS STEEL 





SHEETS STRIP - PLATES - BARS - BILLETS - PIPE - TUBES WIRE - SPECIAL SECTIONS 





2-1976 
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BLAW-KNOX offers 


tonnage oxygen plants 
to increase your profits! 


A typical Linde-Fraenkl Plant under construction 


MORE AND MORE OXYGEN USED FOR: 


Production of hydrogen from natural gas; of 
steel in Bessemer and Thomas converters; open 
hearth and blast furnaces... Gasification of 
coal for the synthesis of ammonia and high 
BTU gases... Production of hydrocarbons. 


-ONSTRUCTION COMPANY 


CHEMICAL PLANTS DIVISION 


930 Duquesne Way, Pittsburgh 22, Pa. 


TULSA 1 * NEW YORK 17 © PHILADELPHIA 3 + CHICAGO 1 
BIRMINGHAM 3 + WASHINGTON 5, D.C. * SAN FRANCISCO 5 


If you use or sell 10 or more tons of 
oxygen per day, get the facts and figures 
on Linde-Fraenkl Process plants now. 
Chemical Plants Division is experienced 
in the design, engineering, construction 
and equipping of units employing this 
highly efficient process. More than 100 
plants are in continuous operation. The 
investment and operating costs are low. 
Our engineers will be pleased to discuss 
the many advantages of producing your 
own oxygen. 


HERE’S COMPLETE DATA. WRITE TODAY 
ON YOUR LETTERHEAD FOR THIS BULLETIN. 





Ingersoll-Rand High-Pressure Pumps at the Katy Cycling Plant 


SET IMPRESSIVE RECORD 


of Maintenance-Free Operation 


Two nine-stage CHT pumps were put into service at the 
Katy Cycling Plant in July 1943. These five-inch, double-case 
units, one of which is shown above, take lean oil at about 90°F. 
and 70 psi from the still after coolers and discharge it to the 
absorbers at 1850 psi. Throughout this entire nine year period, 
the pump casings have not been opened. The original bearing 
linings are still in service and the only maintenance required has 
been the renewal of inboard shaft sleeves and infrequent repack- 
ing. A third I-R pump of the same design, installed in 1944, has 
required no repairs to date. 

This outstanding performance record is a typical example of 
the extra dependability that’s built into every Ingersoll-Rand 
pump. Each unit is designed for real, long range economy that 
pays off in lower operating and maintenance costs year after 
year. If you have a pumping problem, your nearest I-R represen- 


years without opening! tative will be glad to help you. 


Ing ersoll-Rand 


Cameron Pump Division 779-\0 
11 Broadway, New York 4, N. Y 


COMPRESSORS * DIESEL & GAS ENGINES © PUMPS © AIR & ELECTRIC TOOLS * CONDENSERS *© VACUUM EQUIPMENT © ROCK DRILLS 














NOVEMBER 17, 1952 31 








wir Life Lines WEALLY DELIVER 1S MORE SERVICE...LESS SERVICING 
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Whatever the weather... 
Wherever the job 


this pair assures pumping efficiency 


Weather offers no challenge to the efficiency 
of Westinghouse Oil Well Pumping Motors 
and Controls. Specially designed for outdoor 
pumping service, they shrug off attacks of 
snow, rain, dust and dirt. Life-Line motors 
have an outer hood which gives extra weather 
protection at less cost than totally-enclosed 
types. And the controls—AB Circuit Breaker 
and Life-Linestarter—are combined in one 
rugged, weatherproof, lightning-protected en- 
closure suitable for pole mounting. 

What’s more, this protected pair has the 
stamina to stand up under the demands of con- 
tinuous pumping duty. They require minimum 
attention, 

The Life-Linestarter provides accurate over- 
load protection. It’s advanced in design. Has 
only one moving element. Nothing to stick or 
jam. No chance of false operation from vibra- 


tions, jars or accidental blows. Where cycle 
pumping is required, the built-in switch 
handles the “ON” and “OFF” operations auto- 
matically. Means the pumper’s periodic trips 
to the well for manual switching become a 
thing of the past. 

As for the rugged Life-Line motor, it’s made 
to take it! Has steel frame, bracket and feet that 
can stand the severe service encountered in 
oil well pumping. Pre-lubricated motor bear- 
ings need no lubrication . . . eliminate down 
time. 

Assign this Westinghouse pair to your pump- 
ing operation, Gain the dependable service 
they deliver! Your Westinghouse representa- 
tive will gladly give you a copy of the “Petro- 
leum Book”, B-5444. Or you may write, 
Westinghouse Electric Corporation, P. O. Box 
868, Pittsburgh 30, Pennsylvania. J-21714 
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This completely Bonderized® enclosure, more than a 

match for the severest weather conditions, houses: 

1. Life-Linestarter . . . provides dependable control 
and accurate overload protection. 

2. AB Circuit Breaker ... assures positive, tamper- 
proof circuit protection. 

3. Lightning arrester ... protects both starter and 
pumping motor. 

4. Time switch . . . converts control to automatic 
operation for cycle pumping. 

This rugged Life-Line motor, power-packed for the 
toughest jobs, has: 

1. Steel frame, bracket and feet . . . withstand the 
many severe shocks imposed on pumping opera- 
tions. 

2. Pre-lubricated bearings . . . need no further lubri- 
cation. Eliminate bearing failure from faulty 
lubrication. 

3. Dynamically balanced rotor . . . assures maximum 
freedom from vibration. Gives quiet operation. 

4. “Pear-shaped” lamination slots ... allow coils to 
be slipped in place tightly without forcing. Leave 
no unfilled spaces to gather dirt. 


wuat_Jofe-L/77es REALLY DELIVER IS MORE SERVICE... LESS SERVICING 
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Whatever the weather... 
Wherever the job 


this pair assures pumping efficiency 


Weather offers no challenge to the efficiency 
of Westinghouse Oil Well Pumping Motors 
and Controls. Specially designed for outdoor 
pumping service, they shrug off attacks of 
snow, rain, dust and dirt. Life-Line motors 
have an outer hood which gives extra weather 
protection at less cost than totally-enclosed 
types. And the controls—AB Circuit Breaker 
and Life-Linestarter—are combined in one 
rugged, weatherproof, lightning-protected en- 
closure suitable for pole mounting. 

What’s more, this protected pair has the 
stamina to stand up under the demands of con- 
tinuous pumping duty. They require minimum 
attention, 

The Life-Linestarter provides accurate over- 
load protection. It’s advanced in design. Has 
only one moving element. Nothing to stick or 
jam. No chance of false operation from vibra- 


tions, jars or accidental blows. Where cycle 
pumping is required, the built-in switch 
handles the “ON” and “OFF” operations auto- 
matically. Means the pumper’s periodic trips 
to the well for manual switching become a 
thing of the past. 

As for the rugged Life-Line motor, it’s made 
to take it! Has steel frame, bracket and feet that 
can stand the severe service encountered in 
oil well pumping. Pre-lubricated motor bear- 
ings need no lubrication .. . eliminate down 
time. 

Assign this Westinghouse pair to your pump- 
ing operation. Gain the dependable service 
they deliver! Your Westinghouse representa- 
tive will gladly give you a copy of the “Petro- 
leum Book”, B-5444. Or you may write, 
Westinghouse Electric Corporation, P. O. Box 
868, Pittsburgh 30, Pennsylvania. j-21714 
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SAP BUY 


ADD UP TO TWICE THE WEAR! 


No other safety shoe offers the benefits of the 
exclusive, new Bol. Tan sweat-resistant leather 
insole. HY-TEST Safety Shoes now increase 
worker comfort and productiveness with Bol 
lan leather insoles in every pair. 


The life of any shoe depends on the insole. 
That's why Bol Tan sweat-resistant leather in- 
soles extend shoe life as much as 100%, because 
they withstand the damaging effects of foot per- 
spiration 


This means that your workers and all wearers 
of safety shoes can increase the valve of their 
purchases and be more comfortable while at work 
when they buy and wear HY-TEST SAFETY SHOES. 


Only the Bol Tan leather 
insole resists the damaging 
effects of perspiration! 


AT NO EXTRA COST! 


Here are two insoles from a single pair 
of shoes worn in a foundry for seven 
months. The one from the left shoe is a 
Bol. Tan \eather insole; the other is a 
regular quality leather insole. 


wonor 
FLanee* 


“TRADEMARK REG. U. S. PAT. OFF 


The World’s Largest Selling Safety Shoe 


Division of International Shoe Company, St. Louis 3, Mo. 


New York Office: Suite 1708, 225 W. 34th St. 
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SHORS 


H713-3 

Men's Black Glove Blucher, Neo 
cord out sole, Resist Oil midsole. 
Neocord heel, Anchor Flange 
Stee! Box Toe, Protector Last. 

Bol Tan leather insole. 


pliable, shown by cut section lifted for inspection! 
Ordinary insole is cracked, curled, saw-edged...dried —— 
out and damaged by perspiration attack! 

The Bol Tan leather insole stays comfortable, permits 
re-soling when ordinary insole would have failed! 


Ordinary insole is unfit for further wear causing dis- 
card of shoe long before uppers are worn out. 


Use this handy coupon for details on 
HY-TEST's Bol Tan leather insoles 


HY-TEST SAFETY SHOES, Dept. OG-11 
Division of Inter | Shoe C 
St. Lovis 3, Missouri 





y 


Please send me free copy of your folder explaining the 
advantages of Bol Tan leather insoles. 





Over all types of roads, 


through all kinds of weather, 


Warner Electric Brakes give you 


X STANGLAIE BRAAING 





you don’t choose your road you have two independent braking systems. Ir « 
b throug! uck, mud should fail to operate tor f reason 
over whatever way you fi V control 
independent Warner electric trailer bra 


wnt with tractor brakes 


any Operators € oil ISCry nchronizes insta 
pon Warner Electr rakes r thew tume-lay braking is controlled ele 
tnine peed to give you immediate res} 
g is simple, sure tra sé t al/ brakes in the exact degree of power 
equals Warner's for s it easy 5, you have comp 
gives fuli Vane in rendent systems 
r exposed to get knocked operation. Gives you doubl 


tor safe, straight-t 


OUR 25TH YEAR—WARNER ELECTRIC BRAKE & CLUTCH COMPANY, BELOIT, WISCONSIN 





HERE'S HOW ELECTRIC 


ELECTRIC BRAKES 


FOR TRUCK TRAILERS 





"WARNER WAY” ail brakes reach 
full power together to keep tractor and 
trailer in line .. . safe, straight-line brok- 
ing for gradual or emergency stops. 
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Warner dependability proved 
on all types of oil field hauling 
by Stephens & Stephens 


{ moving 
ng rigs in Texas 
Morris Stephens 
1 their exy 


Warner Electric Brakes 


We have used Warner Electric 


Brakes for about six ears 


types of terrain, on short and 


trips 


This brake is exceptiona 


tor all types of weather. I fir 





PROTECT AGAINST 


WRONG WAY when brakes aren't 
synchronized and tractor brakes “come in” 
chead jack-knife is sudden, drive 
wheels slide sharply. Recovery is difficult. 


JACK-KNIFING 


~ 


WRONG WAY ...when brakes aren't 
synchronized and trailer brakes “build 
up” first... rear of trailer swings, then 
comes around into a jack-knife 
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electric brakes cause less trouble and 
ire easier tO Maintain and & 
working cond 

Any operator of trucks 
along with electric brakes 
than any other type 


Send now tor folder shown below. 


FREE! new FactTuat 
FOLDER "SIX STEPS TO BET- 
TER BRAKING FOR TRUCK 
TRAILERS.” GET YOUR COPY 
NOW. 


Gives important Ups On driver 
safety through synchronized 
braking. Explains the precise 
operation, simplicity of hook 


$x STEPS TO 


OCTTER BRAKING FOR 


TRuck TRAN ERS 


up, amazing economy and added features 
braking. Write today. Warner Electric Brak 


Clutch Company, Dept. OGJ, Beloit 


U.S.A 


Ww 





More operators are utilizing 
the valuable assistance avail- 
able through Jones trained 
Field Engineers in selecting 
the right type rods and design- 
ing rod strings tailored to in- 
dividual pumping conditions. 
Jones recommendations are 
based upon scientific facts 
backed by experience. 





COMPANY 

Division of Buffalo-Eclipse Corporation 
General Office and Factory: TOLEDO, OHIO 
Sales Office: Kennedy Building, Tulsa, Okla 


Export Sales Office: Buffalo Internationy| Corp 
50 Church Street, N.Y. C. 


LOOK FOR THE GREEN RODS 


THE OIL AND GAS JOURNAL 





aiiis-cH” yen 
Blowers 


GIVE RECORD PERFORMANCE AT CITIES SERVICE REFINING CORPORATION 


\" JD THE CLOCK fluid catalytic anced impeller is only moving part 
di king service demands reliable tenance has been required. FRICTION FREE INTERIOR bearings out 
Tl bl i] , ’ side casing, no internal mechanical wear 
: : Cr ee oe on roe pee SIMPLE LUBRICATION—oil under pressure 
t Lake Charles, La dey ends 24 hours a day, he Iping produce motor, in closed circuit, consumption is k 
Allis-Chalmers centrifugal STRONG CONSTRUCTION forged st 
. : : 
~— +] rated fuele f he as PS f h alloy impeller cuts unit size, weight 
italyst acration »o fucis for the widespread operations ol 
} ‘ S “, Dbaeeig CAST IRON CASING — cast « u 
ities Service Refining ¢ orporation makes blower rigid, smooth, quiet 
main THOROUGH TESTING maximum 


severe over-speed tests given at fact 


spection shutdown! Only routine main- 


t. Cities Service Refining Cor 


premium, aviation gasoline and other 


shaft 


7 Ib G at 5100 rpm. 
seven were install Output is at constant volume, 
roceeded to set a record tained by variable speed steam turbines 
} , . rma n r iilevalur 
jay, continuous 

g shut down only for 


i hours a « Here are the reasons for the low kind of highly dependable 
maintenance and high dé pendability of / hand 
n! Two others have sin A-C ce ntrifugal I lowers 

! 


PURE ROTARY MOTION precisely bal! 


ALLIS-CHALMERS 


Texrope is on Allis-Cholmers trademark. 








Power, Electrical, \q Ge 


Processing Equipment a 
TRANS- UNIT MOTORS—TEXROPE CENTRIFUGAL 


for Petroleum Industry TURBINE- BLOWERS ond 
GENERATORS COMPRESSORS FORMERS SUBSTATIONS DRIVES-CONTROL PUMPS 








At Port Arthur, Texas, the Gulf Oil Corporation 


yperates the 


record-breaking unit 
largest fluid catalytic cracking unit recent 
of its ty in the world. Thru-put of this huge 
63.000 bt 


it is but one of nume 


Compressors are playing a ke) 
per day cracker is approximately 20 large volume applications are 
percent greater than any similar installation. it’s only natural to go to the leader that 
itrifugal provide both centrifugal d reciprocating 

I pressors ... the leader t c 
the vast air requirements of 280 partially. Clark will do 
are two Clark No. 5 Multi-Stage For 
mpressors, with indivi 


ividual outputs trifugal Compressor line, request Bulletin 


Compressors — five of them 
1 f 


that for you 
information on the c« lete Clark 


ition, there are three other Clark Multi- 


] Compressors: two In vapor CLARK BROS. CO. © OLEAN. N. Y 
1 one in propane refrigeration service. 
significant that Clark Centrifugal DIVISION OF DRESSER OPERATIONS, INC 
re selected exclusively for this Sales Offices in Princ; Throughout the World 


PRECISION BY THE TON... 


compressors 


GAS-ENGINE-DORIVEN © STEAM-ENGINE-DRIVEN . 


MOTOR-DRIVEN ° CENTRIFUGAL 


in recommend 


-rous, 


cat cracker installations in which Clark 
key role. Wherever 


being considered 


can 
com- 
1 im- 
Cen- 
116. 
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cat cracker 
centrifugal compressors 


Two Clark No. 5 Multi-Stage Centrifugal 
Compressors, steam turbine driven, serving 
os main air compressors for Gulf Oil 
Corporation's Port Arthur, Tex., cat cracker, 


Two No. 3 and one No. 2 Clark Multi-Stage 
Centrifugal Compressors are used in vapor 

recovery and propane refrigeration service, 
respectively. 


2, Clark Bros. Co., Division of Dresser Operations, Inc. 
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How to get high power dependability 
without paying for 
standby capacity 


When Sohio modernized and expanded the Lima refinery they needed a highly 
dependable power system. But they didn’t want to pay for emergency stand-by 
capacity, a common way to achieve reliability. So engineers from Sohio, Dingle- 
Clark Co., and Westinghouse worked out an ingenious solution based on a sound 
basic principle. 


Ingenious Controls Instead of Transformers 


The basic principle is this: that you don’t need absolutely continuous power for 
high reliability, but rather speedy restoration of service after disturbances do occur. 
So instead of providing for expensive extra transformer capacity, they developed 
a control system that automatically and rapidly clears trouble. And a power 
loss up to four seconds doesn’t slow down the plant. 


Devastating Tornado Didn’t Stop Operation 


The results of this sound planning were soon evident. Nine months after installa- 
tion, a devastating tornado hit Lima and knocked out one of the two power lines 
serving the plant. The two key motors (catalytic cracker blower drive) were 
thrown out of synchronization. But both were immediately restarted by the 
ingenious control system. Then a second fault knocked them out again and one 
motor restarted to keep the process going all through the disturbances. 


Disturbances are Cleared Automatically 


In the first nine months of operation, there were 12 disturbances which affected 
these key blower motors. On ten occasions, the controls automatically restarted 
the motors. The other two times, the motors were restarted manually. Numerous 
other disturbances have failed to affect plant operation in any way. 


Call Westinghouse Early On Your Next Project 


The key to continuous power is good planning. Westinghouse would like to 
do this kind of planning with you. Call us in ear/y when you build, expand 
or modernize. Westinghouse Electric Corp., P. O. Box 868, Pittsburgh 30, Penna. 


HOW SOHIO GOT HIGH RELIABILITY AT LOW COST 


To keep the costs down, they built very 
little spare capacity into the system. Thus 
if there is a momerftary outage, the load 
must be reapplied in segments. The opera- 
tion is controlled by Westinghouse high- 
voltage switchgear, shown at left. 

The big power users are the blower mo- 


tors. If power outage occurs, they're auto- 
matically taken off the line by a clever “under- 
frequency” relay so that the rest of the plant 
can start up when the fault is cleared. Then 
in less than one minute, one of the blower 
motors restarts automatically. The plant 
keeps operating through the disturbance. 

J-94906 


EQUIPMENT FOR THE 
PETROLEUM INDUSTRY 
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STEADY DRILLING i\Tu 





LONGER LIFE... 
RAY-MAN ROTARY HOSE 


How could Rotary Hose be made safer, lighter and more flexible to handle? R/M 
engineers answered by developing one of the great improvements in the history 
of rotary hose . . . Ray-Man Rotary Hose * The Ray-Man method of winding 
high tensile steel wire strength members under precisioned tension permits rotary 
hose flexibility never before equaled. Strength and steadiness under high drilling 
pressures give greater safety and longer life than ever before * Other features, 
like the Lip-Lok seal in R/M’sleak-proof, built-in coupling are described in Bulletin 
6898. Your nearest National Supply Company representative can tell you how the 
new Ray-Man Rotary Hose speeds rig work and lowers drilling costs. 


DISTRIBUTED BY NATIONAL SUPPLY COMPANY IN ALL PRINCIPAL OIL FIELDS 


RAYBESTOS - MANHATTAN, INC. 


@ea4zez t 


Flot Belts V-Belts Conveyor Belts 1 ir, Water, Steam Hose Oil, Suction Hose Industrial Fire Hose 














Other R/M products include: Industrial Rubber © Fan Beis © RadiatorHose @ Pockings © Broke Linings © Brake Blocks 
Clutch Facings © Asbestos Textiles © Sintered Metal Ports © Bowling Balls 
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“Can you furnish an efficient heat exchanger 


for 2 fluids of different transfer rates?” 


“I need a stock design 
of heat exchanger 
for quick shipment.” 


“Do you have a 
standardized 


“Is it possible to get 

a heat exchanger 
with fins and tubes 

of different materials?” 


FIVE QUESTIONS 


heat exchanger 
that can be used 
for a variety 


“I want a heater 
system that will 
require least 
spare units.” 


ne Answer... & 


Yes, this “Universal Heat Exchanger” 
these needs . . 


meets all 
. and many more. It actually has 
the widest range of heating, cooling, condensing 
and heat exchange applications of any heai trans- 
fer apparatus on the market. e The G-R Twin G. 
Fin Section has proved its effective design and 


durable construction through 20 years of service. 
¢ This unit is the simplest type of heat exchanger, 
easy to install, economical to maintain, and with 
high salvage value because of its standardized 
design. Write for bulletin describing the many 
Twin G-Fin Section advantages in detail. 


THE GRISCOM-RUSSELL CO., MASSILLON, OHIO 


1952 
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for the petroleum industry... 





MORE BASIC CHEMICALS 
FROM MATHIESON 


| refining, like every process industry, requires certain basic 











chemicals, These chemicals are essential to the transformation of crude 
oil into hundreds of petroleum derivatives from high-octane gasoline to 
Diesel fuel. 

Mathieson, producer of chemicals for the petroleum industry for 60 
years, today supplies more basic chemicals than ever before... such im- 


} 


portant chemicals as 


Caustic Soda Ammonia 

Sulphuric Acid Soda Ash 

Sodium Bicarbonate Processed Sulphur 

Sodium Chlorite Diethylene Glycol 

Triethylene Glycol Dichloroethy! Ether 
Calcium Hypochlorite 





Currently, with market conditions uncertain, a dependable source of 
supply is especially important. You may be able to buy these chemicals 
to better advantage by consulting with us now. Mathieson Chemical 





Corporation, Baltimore 3, Maryland. 























SERVING INDUSTRY, AGRICULTURE AND PUBLIC HEALTH 
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Powell past performance 
is your assurance 
of future satisfaction 
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MOTOROLA 2-WAY 
RADIO SYSTEMS 


maintain instant contact with repair 
crews, supervisory personnel and 
emergency operations 


In any hard-slugging operation that requires 
fast, accurate timing of all crews and equipment, 
look to Motorola 2-way radio as step 

one in promoting efficiency, economy, 

and new operational profit! 

As an investment, too, Motorola puts first 
emphasis on your profit interest. The equipment 
is Motorola-engineered throughout to give you 
the biggest dollar’s worth of top performance 

at the lowest maintenance cost on record. 

It also gives you the protected value 

of obsolescence-proof equipment. 


Motorola 


Communications & Electronics Division 
4545 Augusta Bivd., Chicago 51, Illinois 


Rogers Majestic Electronic Ltd., Toronto, Canada 








UNI-CHANNEL 


Portable Base Station Radio 


Quickly set up anywhere for 

mobile or fixed station use, 

this unit delivers instant, dependable radio 
communication year after year. Optional 
power supply permits use of either 117 V, 
A.C. or & V, D.C.... just plug it in, connect 
antenna and go to work! 


Permanently Tuned , > 
PERMAKAY FILTER : 


This unique Sensicon 
Permakay filter, an ex- 
clusive Motorola devel- 
opment, gives you 
sealed selectivity which 
permanently eliminates 
costly tuning adjustments. 
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Twice the usual service with Airco Hardfacing Alloys! 


Tool joint killers: Increased drilling depths — 
higher penetration rates—faster rotating speeds 
these are the factors that add dollars to drill- 


ing and maintenance costs. 


Unless — Airco Hardfacing Alloys are 
given the job of holding expenses to a mini- 
mum. For with these shock and abrasion-resis- 
tant alloys you may double your tool joint life— 


even under the toughest drilling conditions. 


And of extra importance: Not only is wear 
greatly reduced but correct box end diameters 


are maintained. 


If you're being faced today with tool joint 
problems, there’s an Airco representative near 
you who can help. Just write or phone your 


local office for the information you need. 


=— 


AT THE FRONTIERS OF PROGRESS YOU'LL FIND 
a 


Air Repuction MAGNOLIA COMPANY 


A Division of Air Reduction Company, Incorporated 


® 


Beaumont * Corpus Christi * Dallas * El Paso * Fort Worth + Hobbs 
Houston * Oklahoma City * San Antonio * Shreveport * Tulsa * Wichita Falls 


TI 
Noa A 


Southwestern Headquarters for Oxygen, Acetylene and Other Gases... Carbide... Gas Welding and Cutting Machines, Apparatus and Supplies .. . Arc Welders, Electrodes and Accessories 
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ENGINEERED REINFORCEMENT 


FOR YOUR BRANCH CONNECTIONS 


Does your operation require 

a mechanical as well as a 
pressure member in branch 
construction? WeldOlet Welding 
Fittings are engineered to 
provide BOTH properties. 


Reinforcement where both 
A big portion of your engineering the mechanical and internal 
P : : 4, J stresses are most severe 
job is done for you, if you... V/A 














Specify Bonney 
Funnelled to relieve 


WeldOlet Welding 
mechanical stress concentrations 


Fittings fo Insure j and improve fluid flow 





Shaped and beveled for 
clean, quick and 
economical installation 


Permanent Strength 


FOR COMPLETE ENGINEERING DATA WRITE 


FOR YOUR BONNEY W3 WELDOLET CATALOG WELDING. 


BONNEY FORGE & TOOL WORKS 


ENG. DEPT., 366 GREEN STREET 
ALLENTOWN, PENNSYLVANIA 
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Republic Ditferential Transmitter 
with cover removed. 


Spells PLUS PERFORMANCE 





The Republic Pneumatic Transmitter combines 
machine ruggedness with instrument precision 

to provide matchless performance in measuring 
flow, level, pressure or density of a wide 
variety fluids. By any or all of the following 
points, the Republic challenges comparison: 


ACCURACY of the Republic force-balance principle 
is higher than can be consistently secured and 
maintained with any other method. 1/2 of 1% 
guaranteed. 


TEMPERATURE variations of ambient atmosphere have 
negligible effect on the accuracy of the Republic 
transmitter. 


CHANGES IN AIR SUPPLY PRESSURE do not affect 
the accuracy of a Republic transmitter to any sig- 
nificant extent. A 5 psi change produces an error 
of less than 1/10%. 


CHANGES IN LINE PRESSURE—Republic differential 
transmitters are not affected by variations in line 
pressure. A patented and exclusive simple adjust- 
ment assures this protection. 


SENSITIVITY—Due to the negligible motions required 
for complete operation of all parts, for a full scale 
change, no appreciable hysteresis results from 
reversal of direction of measurement change. 


VIBRATION of any normal frequency has no effect on 
the Republic transmitter. 


LEVELING -—Since all parts are balanced, and no liquid 
is used for calibration, Republic transmitters need 
not be leveled exactly, and may be adjusted for 
installation in any position. 


FOR TWELVE YEARS Republic Pneumatic Transmitters 
have delivered unmatched performance in every 
type of installation. Complete details of design and 
operation, plus numerous application suggestions 
are combined in Data Book, 1002. Send for your 
copy, today. 


REPUBLIC FLOW METERS CQO. 


2240 Diversey Parkway, Chicago 47, Illinois 
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HOW 16% ACRES STAND BEHIND 


COROIOIO 2 


Posey Iron is equipped to do the complete job . . . from 
helping you determine correct type and size straight 
through to stress relicving, x-raying, pickling, painting 
and erection. The facilities of two large plate shops, an 
up-to-the-minute machine shop and a large foundry 
eliminate needless delays. Posey fabricates to meet both 
standard and special requirements in tanks up to all 
capacities. Write today for free 12-page reference 


bulletin. 





This 166” vertical boring mill is one of the many tools recently added 
to Posey Iron's machine shop. This shop is fully equipped for the 


diversified machining operations demanded by Posey's different divisions. 


PARTIAL LIST OF PRODUCTS 


Tanks Pressure Vessels 


Posey Iron’s 16% acres of modern plant 
under roof) stood behind the prompt delivery 
and sound construction of this 100,000 gallon 
elevated tank. Forty-one years of Posey Iron Digesters Kilns 
Stacks Stills 

P a 
neering and design. Stand Pipes Autoclaves 

General Steel Plate Fabrication 


POSEY IRON WORKS, INC. 


Sleel #ate Liviston 


LANCASTER, PA. 
New York Office: Graybar Building 
ESTABLISHED SINCE 1910 


Dredge Pipe Gas Holders 
bad . 


experience helped assure dependable engi- 
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WIRE ROPE, too, resists attack 
with the RIGHT KIND of muscle 


uwny chest and shoulder muscles make the gorilla 


formidable foe 


Ri 


in the eternal warfare of the jungle. 


Defending himself and his family, this 450-pound 


eavy weight stands erect and fights back with sledge- 


hammer blows of his mighty 


forearms. 


In wire rope, too, it takes the right kind of muscle 


resist constant attack of 


abrasion, corrosion, 


LORADO FUEL AND IRON 
THE CALIFORNIA WIRE CLOTH 


WICKWIRE 


A YELLOW TRIANGLE 
ON THE REEL IDENTIFIES 
WICKWIRE ROPE 


RPORAT 
PORATION 


PENCER STEEL DIVISION — Bost 


bending fatigue, load strain and shock stress 
Complete quality control of Wickwire Rope means 
that you can always count on the right grade of steel 
and size of wire; the right construction and lay of the 
rope for best results on your particular job 
See your Wickwire Rope distributor or contact our 
nearest sales office. 
N— Abilene (Tex.) © Denver © Hor 
Angeles * Ookland « P 


* Buffalo + Chattanooga * Chicago « Detroit 


PRODUCT OF WICKWIRE SPENCER STEEL DIVISION 
THE COLORADO FUEL AND IRON CoRPORATY " 


at vi ae) 
hoa: 
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‘4 E. B. Claunch, party chiet, success- 
fully combines youth and experience 
T— He came to 1X from Texas A & M 
College where he received his B. S 
Degree in 1946. During his 6 years 
with IX he has performed many of 
the important duties on a geophysi- 
cal crew. 


independent’s EXPERIENCED Party Chiefs 
Pay Exploration Dividends 


With an average of 16 years service in the explora- 
tion field, Independent’s Party Chiefs have the profes- 
sional knowledge needed to best serve you. Exploration 
dividends are yours when you place your confidence 
in the experience and knowledge of Independent's 


Party Chiefs and their crews. 


Founded in 1932, Independent has made successful 
surveys in 26 states and foreign countries. More than 
100 major oil producers have been served profitably 
by Independent Exploration Company. 


Indenendenti Experience Merits Your Confidence 


Independent EXPLORATION COMPANY 
“at Geophysical Swwueys 1973 WEST GRAY t% HOUSTON, TEXAS 


ESTABL SHED 19032 
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When jobs call for extra power and 
traction off-the-road, depend on 
the broad-lugged, deep-shouldered 
GENERAL L. C. M. Shock-absorber 
construction and more rayon cords 
per inch assure more strength, more 
original miles—moce recap miles. 


When jobs call for some work off-the- 
road, most on, use the GENERAL 
H. C. T. Extra thick saw-tooth tread 
for more traction, more high-speed 
safety. Tough shoulder cleats prevent 
snags, cuts, bruises. More original, 
more recap miles. 








Make Every Worn Tire Work Longer for More Profit! 
Your GENERAL TIRE DEALER will KRAFT syst RECAP Worn 
Tires with the New GENERAL Truck Tire Tread of Your Choice 





You're throwing away money when ping. You choose from the complete 
/ KRAFT you throw away worn tires or accept line of on and off-the-road new General 
| system} 4M Ordinary “adjustment” for them. Tire treads and he'll put that tread 
\ RECAPPING Let your General Tire Dealer—a tire on your worn tire. He can do sectional 


\. i cemenat rine stevice expert—restore worn tires with famous repairs too. Get Kraft System Recap- 
factory controlled KraftSystem Recap- ping—get more profit from every tire. 











SPECIFY GENERAL TIRES ON YOUR NEW EQUIPMENT 
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PUTTING PRODUCTION 
IN PIPELINING! ... 


ait en 


Houston Contracting we lays 9,000 
feet of 26-in. pipe in a 10-hour day with 
“Caterpillar” Diesel Tractors equipped with 
high production Trackson PIPE LAYERS. 
Doping-wrapping crews also keep ‘‘on 
schedule”... with these job-proved tools. 


You can establish daily production sched- 
ules and keep to them — with Trackson 


PIPE LAYERS! 


These strong left arms of ‘‘Caterpillar’’ 
Diesel Tractors lift, lower, carry and bend 
pipe. They have separate clutches on the 
boom and load line drums and heavy- 
duty automotive-type transmissions to give 
operators precision control of their loads. 
Frames are all-welded, securely mounted 
to track frames for thousands of work hours 
without interruption. Broad tracks of the 
“Caterpillar’’ Diesel Tractor teammates 
gear efficient tractor power to the earth 
to carry Trackson PIPE LAYERS any- 


where to do their work. 


These features—much-copied, but never 
equalled—enable Trackson PIPE LAYERS 
to keep production where you want it. 
Your ‘“‘Caterpillar’’ Dealer can give you 
delivery information and help you plan 
your spreads. Call on him or write direct. 


CATERPILLAR TRACTOR CO., Peoria, Illinois 


TRACKSON 


A SUBSIDIARY OF CATERPILLAR 


veELs 
TOR sHO 
TRAXCAVATO® og 


PE LAY 
Pr MGLEFILLERS 
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~ PROVING GROUND FOR 


~\ ATLAS “SUPER-LIFE” CHAIN 


DYNAMOMETER INSURES 


RUGGEDNESS OF ATLAS ROLLER CHAIN 


In the Atlas laboratories, Dynamometer 
tests give final proof of the strength, life 
and economy of Atlas ‘‘Super-Life” Roller 
Chain. Here the results of all Atlas specifi- 
cations and methods of manufacture are 
checked for top performance, under vary- 
ing conditions of speed, load, and sprocket 
characteristics. 

The Atlas Dynamometer provides a com- 
plete test of Atlas Chain’s wearability, fa- 
tigue life, load-carrying capacity, and ability 


to withstand shock. As a result, you can be 
certain that every link of Atlas Chain will 
deliver more years of trouble-free service, 
more production for your power trans- 
mission dollar. 

For greater efficiency, more economy, on 
every power drive, install Atlas ‘Super- 
Life’’ Roller Chain—the chain that speeds 
up production, cuts down maintenance. 
Write today for the new Atlas Catalog and 
Handbook. 


ATLAS CHAIN & MANUFACTURING CO. 


PHILADELPHIA 24, PENNA. 


ATLAS 








ROLLER 
CHAIN 


How this 
hold-down anchor 
keeps its grip 


Using packers for acidizing or other production 
techniques? Then take a good look at the Guiber- 
son hold-down anchor. It has lots to offer. 

The Guiberson hydraulic anchor acts as a posi- 
tive means of holding tubing and packer down 
when the well is pressured below the packer. 

How? The moment tubing pressure exceeds 
casing pressure, the anchor automatically grips 
the pipe. Each little case-hardened piston-slip 
independently holds fast against any thrust 
from above or below. 

To make sure the vital anchoring power will be 
there when it’s needed, the slips operate within 
Monel® inserts. That way, there’s no danger the 
slips will “freeze” in the inserts as a result of 
rusting. 

Monel combines its well-known corrosion re- 
sistance with strength and resistance to wear to 
protect your equipment against the destructive 
attacks of sour crudes, acid, brine and sand. 

As has been proved time after time, you can 
always count on dependable, trouble-free service 
from “Monel-protected” equipment. It holds 
down corrosion—even in the most troublesome 
fields! 

Right now, because so much is taken for de- 
fense, Monel and other Inco Nickel Alloys are on 
extended delivery. However, by ordering the 
equipment you want well in advance—and by giv- 
ing NPA rating and full end-use information 
you'll improve your chances of getting delivery 
when you need it. 

And any time, of course, that you run into 
problems involving metals for oil field use, we 
hope you'll write us. Inco’s Technical Service and 
Corrosion Engineering Section may already 
have the answer handy. If not, they may be able 
to help you find it. Either way, there’s no charge, 
no obligation. 


THE INTERNATIONAL NICKEL COMPANY, INC. 
67 Wall Street, New York 5, N. Y. 


FULLY AUTOMATIC 


When tubing pressure exceeds casing 
pressure, the slips of this Guiberson- 
Type “H1” hydraulic hold-down anchor 
grip the pipe and hold against upward 

or downward thrust. 

The slips are case-hardened, and operate 
in Monel inserts, thus assuring positive 
action together with maximum corrosion 
resistance. Among the principal! uses for 
the “H1” are: (1) Holding packer and 
tubing down while well is pressured below 
the packer, as in acidizing or formation- 
fracture processes; (2) Anchoring tubing 
and packer in gas or water injection wells 
where tubing pressure will exceed casing 
pressure; and (3) Preventing tubing 
from “breathing” in pumping wells where 
the fluid level is low in the casing 

For more detailed information about this 
anchor, write The Guiberson Corporation, 
Dallas, Texas, through whose courtesy 
the illustrations and technical information 
on this page were supplied. 


... your partner in progress 
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Fast Motor Service 
Wherever You Are 


Factory approved motor service in every 


industrial area from 97 
Allis-Chalmers Certified Service Shops. 


ALABAMA 

Birmingham—Elec. Repair & Serv. Co 
Montgomery—Standard Electric 
ARIZONA 

Bisbee—Copper Electric Co. Inc. 
Phoenix—Daley Electric Company 


CALIFORNIA 

San Diego—Calif. Elec. Works 

Los Angeles—tLorsen-Hogve Elec. Co. 
Ookland—T. 1. Rosenberg Co. 

Son Francisco—Weidenthal-Gosliner 


COLORADO 
Denver—Boker Electric Company 


CONNECTICUT 

Hortford—Charles H. Leppert 
Waterbury — Elec. Motor Repair Co. 
FLORIDA 

Jocksonville—Turner Electric Works 
Miomi—Peninsular Armature Works 
Tampo—Tompa Armature Works 
GEORGIA 

Albany—Georgio Electric Co 
Atlonto—Bearden-Thompson Elec. Co. 
Columbus—Smith-Gray Electric Co 
ILLINOIS 

Chicago — Chicago Electric Co. 
Morion—Giles Armature & Elec. Wks 
Mt. Vernon—Dowzer Electric 








INDIANA 
indianapolis—Scherer Electric Co. 


Evonsville—Evansville Elec. & Mfg. Co. 


1OWA 
Sioux City—Smith Elec. & Supply Co. 


KANSAS 
Salino—Cent. Kons. Elec. Mach. Co. 
Wichita—Torrant Electric Mach. Co. 


LOUISIANA 

New Orleons—industrial Elec., Inc. 
Shreveport—Shreveport Aim. & Elec 
MAINE 

Brewer—Stonley J. Leen Co. 


MARYLAND 
Boltimore—Keystone Electric Co. 


MASSACHUSETTS 
Lowrence—Roland B. Glines Co. 
Roslindcle—Ranney Electric Motors 
Springfield—Elec. Motor Repair Co. 


MICHIGAN 

Detroit—Stecker Electric Company 
Grand Rapids—Grand Rapids Ind. Elec 
Seginaw—Banning Elect. Prod. Corp. 


MINNESOTA 
Duluth—Mielke Electric Works 
Minneapolis—Paorsons Elec. Co. 


MISSISSIPPI 
Vicksburg—Ludke Electric Co., Inc. 


MISSOURI 

Konsos City — Boese-Hilburn Elec. Co. 
St. Lovis—French-Gerleman Elec. Co. 
Springfield—Springfield Elec. Serv. 


NEBRASKA 
Omcho—Omoha Electricol Works 


NEW HAMPSHIRE 
Concord—A. $. Tracy 


NEW JERSEY 

Atlantic City—Charles A. Buckley 
Poterson—Elec. Servics Repair Co. 
Trenton—Lockwood Elec. Motor Serv. 


NEW MEXICO 

Albuquerque—Electric Motor Company 
Powell Electric Co. 

NEW YORK 

Buffolo—Robertson Electric Co. 

rf A. E. Westburgh 





9 
Mt. Vernon—H. A. Schreck, Inc. 
New York—Consol. Elec. Motor Co. 
Rochester —Vanderlinde Elec. Corp. 
Utico—Maother, Evans & Dieh! Co. 
Wotertown—Wotertown Elec., Inc. 


NORTH CAROLINA 
Charlotte—Southern Elec. Service Co. 
Greensboro—Southern Elec. Serv. Co. 
Rocky Mount—Hommond Elec. Co. 


OHIO 

Cincinnoti—Cincinnati Elec. Equip. 
Electric Service Co. 

Akron—A-C Supply Co. 

Toledo—Romonoff Elec. Motor Serv. 

Youngstown— Winkle Electric Co. 


OKLAHOMA 

Miomi—Miami Armoture Works 
Oklahoma City—Southwest Elec. Co. 
Tulso—Smith-Milligon Electric Co. 


OREGON 
Evgene—Kolen Electric & Mach. Co. 
Portland— Milwaukee Mach. Co. 





LLIS-CHALMERS CERTIFIED SERVICE SHOPS are independent service 
A shops which have met rigid standards for ability, experience, equip- 
ment and business integrity. They use factory approved methods and 
parts and do your work promptly at a fair price. 

Of course, Allis-Chalmers Certified Service Shops give good service 
on any electrical equipment, of any make. Tear out this ad and save it, 
or write the name of the A-C Certified Service Shop nearest you in your 


address book, Allis-Chalmers, Milwaukee 1, Wisconsin. 


A-3864 


Texrope and Vori-Pitch are Allis-Cholmers trademarks. 


ALLIS-CHALMERS 
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PENNSYLVANIA 

Johnstown—Universal Elec. Mfg. Co. 
Osceola Mills—Mid-State Elec. Eng. Co. 
Philadelphia—Elec. App. & Repair Co. 
Pittsburgh—Penn. Elec. Coil Corp. 
York—Industrial Electric Company 
SOUTH CAROLINA 
Greenville—Southern Elec. Serv. Co 
Spartanburg—Sovthern Elec. Serv. Co. 
SOUTH DAKOTA 

Sioux Falls—Electric Motor Repoir 


TENNESSEE 

Columbio—Middle Tenn. Arm. Wks. 
LoFollette—Standord Arm. Works 
Memphis —indus. Elec. & Supply Co. 
TEXAS 

Amarillo—G. E. Jones Elec. Co. 
Becumont—Elec. Mach. & Repoir 
Dalias—industria! Elec. Equipment Co. 
El Paso—B & M Machinery Co. 

Fort Worth—Central Electric Co. 
Houston—Roy A. Berentz Co. 
Sweetwoter—Sweetwoter Electric Co. 
UTAH 

Salt Lake City—Diomond Electric 
VIRGINIA 

Richmond—Wingfield & Hundley 
Roonoke— Virginia Armature Co. 
WASHINGTON 

Spokone—Lee F. Austin Compony 
WEST VIRGINIA 
Charleston—Charleston Elec. Supply 
Foirmont—Central Elec. Repair Co. 
WISCONSIN 

Boraboo— Utility Transformer Equip. Co. 
Green Bay—Beemster Electric Co. 
Milwovkee—Dietz Electric Co 
Wovusav—Electric Motor Service 
Wisconsin Rapids—Stavb's Elec. Wks. 


Sold... 
Applied... 
Serviced... 


by Allis-Cholmers Authorized Distributors, 

Certified Service Shops ond Sales Offices 

throughout the country. 
CONTROL — Monvel, 
magnetic and combina- 
tion starters; push but- 
ton stations and compo- 
nents for complete con- 
trol systems. 


TEXROPE — Belts in 
oll sizes and sections, 
stenderd and Vori- 
Pitch sheoves, speed 
changers. 


PUMPS — Integral 
types from % in. 
to 72 in. discharge 
ond up. 








A TELSON maccneo sears and sats 


5 grades le handle 
every well condilion 


The five grades, each made in both rib and flat types offer a 
selection that makes it possible for the operator to strike 
a sensible balance between original cost and service life. Each, for 


its purpose, is the finest seat-and-ball that money can buy. 


AXLOY (high chromium, 
high carbon, molylodenum.) 
Recommended for almost 
every well condition 

except where extreme 
corrosion and abrasion 
conditions exist. 


2 (i 


oa) 


Axelson deep well 
plunger pump, 
“TLE” tubing 


liner type 


Send for Bulletin 5003 giving complete information. 


A VEISOW Cpe vee 


PETROLEUM PUMPING EQUIPMENT 


THERE IS NO ECONOMICAL 
SUBSTITUTE FOR QUALITY 


St. Louis 16, Missouri. OFFICES — New York City 7, New York; Tulsa 1, Oklahoma; Buenos Aires, Argentina 

DISTRIBUTORS — Jones & Laughlin Supply Co.; Great Northern Tool & Supply Co.; Industrial Agencies, Ltd., San Fernando, Trinidad, 8. W. 1.; industrias Waldrip & Campbell, 

Barcelona, Caracas and Maracaibo, Venezuela; South American Supply Co., Ltd., Lima, Peru; Sociedad Comercial de Materias Primas Limitado, Rio de Janeiro, Brazil; G. Saavedra 
e Hijos, S. de R. L. Avenida Morelos 31, Mexico, D. F.; Dominion Oil Field Supply Co., Ltd., Calgary, Canada. 


AXELSON MANUFACTURING CO. * PLANTS — Los Angeles 58, California 





Spicer . 


Sa ten we Si Mint PQ 
SPECIALISTS IN SERVICE 


POWER where you want it... when you want it 


Spicer Brown-Lipe Power Take-Off and Power Take-Off Joints are 
available in a wide range of models to meet every service requirement. 
These units are considered standard by the automotive industry, and 
are more widely used than any other similar types of equipment. 


Spicer Brown-Lipe Power Take-Offs are designed to meet all operat- 
ing conditions of continuous or intermittent service. All gears used 
are made from chrome nickel molybdenum steel forgings, annealed 
and case-hardened, insuring the longest possible service life under 
severe operating conditions. 


Experienced Spicer engineers will be glad to help adapt Brown-Lipe 
Power Take-Offs to the particular requirements of your product, 
wherever it may need to serve. 


SPICER MANUFACTURING 


Division of Dana Corporation « TOLEDO 1, OHIO 


TRANSMISSIONS * UNIVERSAL JOINTS * BROWN-LIPE AND AUBURN CLUTCHES « FORGINGS © PASSENGER 
CAR AXLES * STAMPINGS « SPICER "BROWN-LIPE” GEAR BOXES © PARISH FRAMES ¢ TORQUE CONVERTERS 
* POWER TAKE-OFFS * POWER TAKE-OFF JOINTS © RAIL CAR DRIVES * RAILWAY GENERATOR DRIVES 
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Don t get ma stew over corrosion pro ems: 


When you're faced with a difficult corrosive condition, avail 


yourself of Metal Goods Corporation’s long experience in 


supplying corrosion-resistant metals 


No other warehouse has more technical and school-of-hard- 


knocks experience in battling corrosive attacks. This explains 
why the petroleum industry turns to Metal Goods Corporation 


year after year to assist it in bringing about a reduction in 


costly shutdowns 


To get the facts about your specific corrosion problem. 


the most dependable corrosion-resistant alloys . . 


nearest Metal Goods Corporation representative. 


to get 


. call your 


Please call, wire, or write the following Metal Goods Corporation representative nearest you. 


OFFICES 
AND WAREHOUSES 


St. Lovis 15, Missouri 
5239 Brown Avenue 
Nelson L. Hower 

Phone: GOodfellow 1234 
City 16, Mo 
rlington 

Frank D. Hogan 

Phone: NOrcla 


Kansas 
1300 


~~. 
— 


- 


Tulsa 3, Oklahoma 
302 North Boston 
Scott J. Harrison 
Phone: 4-1175 


Houston 3, Texas 
11] Milby Street 

Harris T. Gregg 

Phone: CEntral 8881 


Denver 2, Colorado 
2425 Walnut Street 
Nea! Dehn 

Phone: AComa 5891 


Dellas 9, Texas 


6211 Cedar Springs Rd. SALES SERVICE 


Sam D. Hodgdon 
Phone: Elmhurst 3271 


New Orleans 12, la 
432 Julio Street 
Carl T. Wedemeyer 
Phone; CAnal 7373 


OFFICES 


Wichita, Kansas 


2200 East Central 


Ray Noller 
Phone: 7-8921 


Jackson, Mis 


781 Raymond Road 
George E. Akerberg 


Phone: 5-2711 


TTR L LO 


Pec 


Decatur, Illinois 
1305 West Sunset 
Arlie W. Tempel 
Phone: 8-1314 


Baton Rouge, Lovisiana 
4419 Mimosa Street 
Paul P. Vidovic 

Phone: 4-4738 


pi Indianapolis 2, Ind. 
1333 N. Pennsylvania 
Horry L. Newton 
Phone: Lincoln 4980 


GENERAL OFFICES: 


Memphis, Tennessee 

713 Columbian Mutal 
Tower Bidg 

Robert W. Downs 

Phone: 5-8721 

Omoha, Nebraska 

3515 No. 67th Avenve 

C. M. Cooley 

Phone: WAinut |! 

Beaumont, Texas 

238 Bowie Bidg 

lee T. Dodson 

Phone: 4-7536, 4-7537 


$T. LOUI 


THE OT! 


Fort Worth, Texes 
3821 Carolyn 

John M. Turbitt 
Phone: FOrtune 4369 


San Antonio, Texas 
2012 Alamo Natl. Bidg 
Roy D. Bagaley 

Phone: GArfield 3161 
Devenport, lowe 

924 State Street 
Robert L. Tharp 

Phone: 2-3156 
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Years ago when American Petroleum Institute decided on standard specifi- 
ations for API tanks, COLUMBIAN immediately developed API tanks in 
every size. Today, COLUMBIAN continues this leadership in storage tank 
lesign and fabrication and remains FIRST in the minds of oil producers all 
over the world. Because exclusive construction features, easy assembly and long- 


ife service mean extra economy and extra value in every COLUMBIAN 
TANK. Write for complete information. 


COLUMBIAN STEEL TANK CO., P. O. Box 4048-J, Kansas City, Mo. 


RAE EG 


| oe 


COLUMBIAN ALL-METAL BUILDINGS 
are ideal for warehouses, engine houses 
gorages, equipment and storage houses 
Rigid, strong, fire-safe, low upkeep 





Ld are stopping 
air pollution 


° and reco vering 
SCRUBBERS valuable materials 


all over the country 


. 


— 





More than five billion CFD! That’s the installed capacity of P-A Venturi 
and Cyclonic Scrubbers now at work in twenty-six states and 9 foreign 
countries. These installations ... all completed within the last four 
years ...are proof of the success of Pease-Anthony methods of han- 
dling difficult gas scrubbing problems. ¢ Bring your problem to Chemico. 
Take advantage of our experience in this field. Write to our P-A Sales 


Department for our specific suggestions. Ask for Bulletin M-102. 


A UNIT OF AMERICAN CYANAMID COMPANY 
488 MADISON AVENUE, NEW YORK 22, N. Y. 
CABLES: CHEMICONST, NEW YORK 
TECHNICAL REPRESENTATIVES: CYANAMID PRODUCTS LTD., LONDON .«. CHEMICAL CONSTRUCTION 
(INTER-AMERICAN) LTD., TORONTO SOUTH AFRICAN CYANAMID (PTY) LTD., JOHANNESBURG 


Chemico plants are 
profitable investments 





YOU SAVE 5 WAYS 
WHEN YOU ORDER VALVES FROM THE 


COMPLETE LUNKENHEIMER |[|NE 


YOU SAVE IN INVENTORY — because Lunkenheimer 


Valves are gauged to such close tolerances that 
1 parts are readily interchangeable and replaceable. L 





With a few Lunkenheimer Valves in stock, you 
have the assemblies required to meet many service 
conditions — with no delay for costly “tailoring” 
of parts. 


YOU SAVE IN MAINTENANCE —because Lunkenheimer 
Valves are service-engineered for particular appli- 
cations. They give you trouble-free performance 
in all the services for which they are recom- 
mended. And the Lunkenheimer line is complete. 


YOU SAVE IN PRODUCTION — because you needn't 
worry about costly ‘““down-time.” Lunkenheimer 
3 Valves stay on the job — month in, month out. 
The finest alloys and outstanding craftsmanship 
assure you of long, trouble-free service. 


YOU SAVE IN ORDERING — because the nation-wide 


network of Lunkenheimer “blue-chip” distribu- 


your needs from the complete Lunkenheimer line 


f tors gives you fast local service. You can fill all 


— save shipping costs .. . simplify your ordering 


"4 


and handling. 


YOU SAVE IN FINAL COST — because Lunkenheimer 


Valves offer you unmatched quality in materials, 


‘ design, and workmanship. Whether you need 


2 


bronze, iron, or steel valves — in whatever size 
or pattern —you can count on dependable per- 
formance from the complete Lunkenheimer line 


WRITE FOR literature on Lunkenheimer Bronze, Iron, or 
Steel Valves. Where possible, describe your 
typical valve applications. For quick local serv- 
ice, call your Lunkenheimer Distributor. The 
Lunkenheimer Co., Box 360F, Cincinnati 14, Ohio. 


L 


BRONZE + IRON + STEEL 


NOVEMBER 17, 1952 





ABERADE | 


mt, 














23 
ts 
¥ 
é 
ge SAG 
RS 
’ 























Ace ae 






44 
‘4 eat : 
~ i ? Sea STARTER ort 
LEX mend & rp MS RES 


aay DECIR =F 
ee 3 Soma 4 


TTT 
peraneeeanes 





yeeeeueayens 



























Provine processes in the pilot plant stage can 
save untold millions of dollars in ‘“‘on-stream”’ 
operations. But bridging the gap between fluid 
ounces per hour in the laboratory and hun- 
dreds or thousands of barrels per hour in the 
plant takes considerable doing. 


Thorough instrumentation in the pilot plant 
provides... (1) a saving in scientific man-hours, 
through the centralization of critical data 
which eliminates the hand logging of hundreds 
or even thousands of points . . . (2) easy and 
rapid interpretation of data, through automatic 
coordination and recording in chart form... 
and (3) process simplification, through a com- 


plete understanding of control problems well in 
advance of full-scale operations. 


Add to these advantages the fact that, with 
instruments, pilot studies are accomplished in 
much less time . . . for instruments accelerate 
research. Investigate the wide application pos- 
sibilities of Brown Instrumentation. Our local 
engineering representative is qualified to dis- 
cuss your requirements . . . and he is as near as 
your phone. 


MINNEAPOLIS-HONEYWELL REGULATOR CO., 
Industrial Division, 4488 Wayne Ave., Philadel- 
phia 44, Pa. 


MI*NN EAP OLS 


Honeywell 


INSTRUMENTS 


BROWN 


Important Reference Data 


WRITE FOR A COPY OF 84-PAGE BULLETIN NO. 15-14, “INSTRUMENTS ACCELERATE RESEARCH”... AND NEW BROCHURE, “TOMORROW IS TODAY.” 


Fouts iw Covtiols 





when time Drillers and production men look to 
ENSIGN CARBURETION 


IS money! for DEPENDABLE low cost 


GAS ENGINE PERFORMANCE 





ENSIGN 


CARBURETOR 
COMPANY 


Dealers and Distributors 
in All Principal Oil Fields 


7010 SO. ALAMEDA ST., P.O. BOX 229, HUNTINGTON PARK, CALIF. * BRANCH FACTORY: 2330 W. 58TH ST., CHICAGO 36, ILLINOIS 
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Working Partnership 


Informal as it appears, this ““curbstone conference” is deciding 
the entire future of a major investment. Operator, drilling 
contractor, and Baroid field service engineer .. . together they 
are planning the mud program for a new well even before 





the well is spudded in. 

Such conferences are a commonplace sight in today’s oil 
fields where operators and contractors know, from experience, 
that the recommendations of a Baroid “mud engineer” on 
drilling fluid control can aid them greatly in making hole 
faster, more economically, and with a minimum of trouble. 
Avail yourself of the thorough drilling fluid knowledge and 


practical experience of your Baroid field man. 


—— 

dat 
Ae 

m 


~oiBaroid 


HOUSTON + TULSA + LOS ANGELES 


Baroid Sales Division * National Lead Company vx Main Office: Houston, Texas © P.O. Box 1675, Houston 1, Texas 
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ONLY realistic approach to 
of reduced capacity trim 


~6°FULL CAPACITY 
50-1 EQUAL PERCENTAGE CURVE 


10 
FLOW COEFFICIENT- G -PERCENT 


ti isa DEMONSTRABLE Fact on nominal pipe sizes are unneces- 
ce for a given size top-and-bottom sary and merely complicate the sizing 
valve Mid ‘one size so problem 
ss : 





Full Capacity 
Plug and 
Seat Ring 


5 OR TR 
MASONEILAN )) 
EI 


Potut 4 Factor/rim 


is the answer to those few types of ap- 
plications where reduced capacity trim 
is required. It is available in V-port and 
solid turned designs for double or 
single seated Valves (sizes 114" 
through 12”) and in a wide variety of 
materials. 


MASON-NEILAN 


Regulator Co. 
118S ADAMS STREET, BOSTON 24, MASS., U. S. A. 


Sales Offices or Distributors in the Following Cities: 
New York « Syracuse « Chicago « St. Louis 
Tulsa «+ Philadelphia + Houston « Pittsburgh 
Atlanta « Cleveland « Cincinnati + Detroit 

San Francisco « Salt Lake City + El Paso «¢ Boise 

Albuquerque « Charlotte « Los Angeles « Denver 
Appleton « Corpus Christi + New Orleans 

Louisville « Birmingham 
Mason-Neilan Regulator Co., Led. 
Montreal and Toronto 


PRODUCT 











Oil and gas men know the im- 

portance of “bone dry” petroleum 

products. They also know that ALCOA Activated 

Alumina is one of the oldest . . . most reliable ... 

thoroughly proved drving agents in the petroleum 
ghliy | I 


industry. 


ALCOA Activated Alumina, earning its reputation 
the hard way, has proved its superiority, year-in, 
year-out, in hundreds of steady, reliable dehydra- 
tion jobs. Particularly efficient in drying furnace 
oil and gasoline, instrument air and other gases, 
it has effectively solved the problems of moisture 


in finished products in storage or in pipe lines. 


ALCOA Activated Alumina is highly adsorptive 


... easy to handle... abundantly available . . . 
and easily regenerated. It is one of the few desic- 
cants that will not shatter on contact with water. 
It has high resistance to crushing, shock and 
abrasion. Moreover, this highly inert aluminum 
oxide dries to lower dew points than any other 


commercial adsorbent! 


ALCOA Activated Alumina can speed up your 
processes ...can save your money. Let us tell you 
how. Write to: ALUMINUM COMPANY OF AMERICA, 
Cuemicats Drvision, 618-1. Gulf Building, Pitts- 
burgh 19, Pennsylvania. 
~ 

ig = 

es 


by “SEE IT NOW” with Edward R. Murrow, 
my brings the world to your armchair . . . CBS- 
~ 


a TV every Sunday—6:30 P.M.—£.S.T. 





Clon Chemical 
ALCOA) ALUMINAS and FLUORIDES 
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An exceptionally wide range 
this 
small forged steel gate valve ... 
giving you the same consistent 


of services is covered by 


top level performance on many 
different jobs. 


CHEK COCO ECE ECE eS 


Forged 


Steel Gate Valve 


that gives you this 


4-WAY 


PROTECTION 


cl 
TEAL TEL 


C easaiaenalan ail 
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Chapman List 960 
Forged Steel Gate Valves are man- 
ufactured in sizes from 2" to 2” 
inclusive,and in these 2 types:(1) 
Rising stem with yoke (shown), 
and (2) Rising stem with inside 


screw. Bonnet joints are either 
gasketed or metal-to-metal. Pres- 
sure range: 2000 Ib. at 100°F. — 
380 |b. at 1000°F. Forhigher pres- 
sures, specify List 990. Send for 
illustrated Catalog No. 10. 


THE CHAPMAN VALVE MFG. CO., INDIAN ORCHARD, MASS. 
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every fype 
of collar leak! 
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— SKINNER-SEAL 


“ys «COllar leak clamp 
ee, with sealed gasket 





SKINNER-SEAL Collar Leak Clamps are standard equipment with most companies, for 
permanent repairs on oil and gas lines. Gasket is sealed by gasket container rings — 
pressure is sealed in... air, moisture and gasket-destroying soil conditions are sealed out. 
The pipe, not the collar, guides the packing into the leak. Rugged pressure rings, large 
diameter, high tensile steel, electroplated bolts and rigid container rings make the Collar 
Leak Clamp effective under any pressure. Handy wrench enclosed in each carton of 3 clamps. 
Sizes 2’‘— 12” incl. in stock at supply stores! M.B. Skinner Co., Est. 1898, South Bend, Ind. 
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yr case History liles 


will help you 
refinery (UDI 


solve aly 
ag problem 


@ If you buy refinery tubing, you probably know 
quite a bit about steel analyses already. But it’s hard 
to keep track of every steel tubing analysis, and just 
how it stands up under the countless combinations of 
heat, pressure and corrosive materials. 

As the world’s largest manufacturer of tubular 
products, we have a file of authentic case histories 
that covers many of the refinery tubing problems you 
will encounter. A problem that is new to you may be 
old to us. We may have encountered it before and 
solved it with one of our 23 different steel tubing 
analyses. 

You can really use this information today, when 
so many grades of steel are in short supply. We'll help 
you select alternates that may do as good a job— 
sometimes at a lower cost than before. 

Save valuable time by checking with us first when 
you are going to select tubing. There’s no obligation, 
and we'll be glad to give you all the help we can, 
Write to National Tube Division, United States Steel 
Company, 525 William Penn Place, Pittsburgh 30, 


Pennsylvania. 


All National Seamless Tubing is pierced from a@ 

solid billet of high-quality steel. This is the one 

let us help you select the best for your job manufacturing method that removes all 

F doubt concerning uniform wall 
strength. 


23 Steel Tubing Analyses 


Low Carbon 5 Cr, 42 Mo 17 Cr 
Low Carbon, 2 Mo 5 Cr, Y2 Mo, 1'% Si 27 Cr 
Ya Cr, Y2 Mo 5 Cr, % Mo, Ti 18-8 
1% Cr, Y2 Mo 7 Cr, Y2 Mo 18-8 Ti 
2 Cr, Ye Mo 8 Cr, Ye Mo 18-8 Cb 
2% Cr, 1 Mo 8 Cr, 1 Mo 18-8 Mo 
2% Cr, Ya Mo, % Si 9 Cr, 1 Mo 25-20 

3 Cr, 1 Mo 12 Cr, Al 


NATIONAL TUBE DIVISION, UNITED STATES STEEL COMPANY, PITTSBURGH, 
(Tubing Specialties) 


COLUMBIA-GENEVA STEEL DIVISION, SAN FRANCISCO, PACIFIC COAST DISTRIBUTORS 
UNITED STATES STEEL EXPORT COMPANY, NEW YORK 


L-S-S National Seamless Pipe and Tubes 
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TRADE PAPER EDITION 
Published by 
SCHUTTE and KOERTING 
Company 


JET APPARATUS © HEAT TRANSFER EQUIPMENT 


* STRAINERS « CONDENSERS AND VACUUM PUMPS © OIL BURNING EQUIPMENT 


ROTAMETERS © FLOW INDICATORS © RADIAFIN TUBES © VALVES © SPRAY NOZZLES AND ATOMIZERS ¢ GEAR PUMPS ¢ DESUPERHEATERS 


VERSATILE JET EDUCTORS 


BLEND OILS THE EASY WAY 








Pressure —— 











Fig. 258-B. SK Eductors being used to blend oils. 


{ SK Jet Eductors include 
mixing, and agitating 


d the handling of solids 


the petroleum industry 
being used in pump- 
perations in ou treating 
veetening-alkylatior 
nti-knock fluids ar 
nto gasoline and for 
ng, acidifying, causti- 
for removing spent filter 
tank mixing and propor- 


rations 


operauions, jet eductors 


riain definite advantages 


great extent upon the fact 


simple in design and con- 


SCHUTTE and 
KOERTING Company 


23 CORNWELLS HEIGHTS 
BUCKS COUNTY, PA. 


Representatives In Principal Cities 


NOVEMBER 


struction, require lithe maintenance or 


supervision and yet are very efficient 


\ typical application is shown in Fig 
258-B. Here, five 8’’ SK Fig. 258 Internal 
Mixing Eductors are being used to blend, 
recirculate and agitate oils in a 100 ft 
tank. Initially, transfer pumps are used to 
fill the tank through the eductors. As soor 
as the liquid submerges the eductor 
nozzle, blending begins. In this particular 
instance, the eductors are arranged to 
entrain 3 gallons of tank oil for each gallon 


of motive oil. Other ratios are possible 


As shown by the sectional drawing, Fig 
258, motive oil, under pressure, issues 
from the eductor nozzle and entrains oil 
from the tank. The two are thoroughly 
mixed in the eductor throat and are then 
discharged. After the tank is full, the 
mixing is completed and stratification is 
prevented by using the pump to recircu- 
late oil from the top of the tank through 
the eductors where oil from the bottom 


of the tank is again entrained 


This illustrates but one of many uses for 


only one of many types of SK Jet 
Eductors. For other interesting examples 
of how eductors can be applied, request 


a copy of Bulletin 2-M. 


Fig. 258. Photo and sectional view 
of an SK Internal Mixing Eductor 


Discharge 


on 
Pressure 





" | G Tractor-shovel 


’ with BIG push 


= 


PAYLOADER 


The big 112 cu. yd., 75 horsepower Model HM “PAYLOADER” 
has proven itself in the oil industry as a valuable, versatile earth 
mover. It gets to the job faster under its own power at speeds up 
to 16 mph...has traction and flotation to work on poor grounds 
..can excavate, load trucks, backfill, bulldoze, spread, pull, push, 
lift and carry. It’s a many-purpose handyman for the pipe liner, 
the driller and the refiner. 
This tractor-shovel also makes a hit with operators because it 
rides easy and has a big comfortable seat, power-boosted steering 
and fingertip hydraulic control. Four speeds reverse as well as 
forward permit as fast operation in both directions as the job con- WRITE for catalog on the 
: . . . ‘ 1% yd. Model HM or the 
ditions allow, and there’s a choice of gasoline or diesel power. Once six other “PAYLOADER" 
you've seen a Model HM in action you'll understand why hundreds sixes down to 12 cu. ft. 


: : : , bucket capacity. 
of owners and operators are its enthusiastic boosters. 


The Frank G. Hough Co., 749 Sunnyside Ave., Libertyville, Il. 


PAYLOADER' 
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Reminders of Good Casing Practices: 
Definite instructions should be available for the proper 
string tension, also on the proper landing procedure 
after the cement has set, to apply this tension. The 
purpose is to avoid critical stresses or excessive and 
unsafe tensile stresses at any time during the life of the 
° well. In arriving at the proper tension and landing 
How to land Strings procedure, consideration should be given to all factors 
such as well temperature and pressure, temperature 
developed due to cement hydration, mud temperature, 


e 
under proper fension changes of temperature during producing operations, 


and the movement of the freeze point during the life 
of the well. 


Perinted by permission from “API Recommended Practice RP 5 Cl: Care 
and Use of Casing, Drill Pipe and Tubing.” 


REPUBLIC Zfec/7c Weld 


CASING and TUBING 


° Make up fast 
© Resist pull out 
° Resist collapse 


... because they’re uniformly round, 
uniformly strong, uniform in wall thickness 
and diameters. Republic Electric Weld Cas- 
ing and Tubing are cold-formed from high 
ductility steel, and full normalized for 
uniform structure. Casing is cold sized to 
further increase its high yield point. Uniform 
depth of tough steel under thread roots 
guards against pull-outs. Clean, full-formed 
threads stab, spin-in and tong-up fast... 
and tight. Write for literature. 


REPUBLIC STEEL CORPORATION 


GENERAL OFFICES @ CLEVELAND 1, OHIO 
Export Department: Chrysler Building, New York 17, N.Y. 


Weld 
NORMALMZED CASING 
AND FYUBING - 


Other Republic Products include Line Pipe—Carbon, Alloy and Stainless Steels—Upson Studs, Bolts and Nuts—Electrunite Heat Exchanger Tubes 
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OVER 4 MILLION HORSEPOWER 
AND NOT A SINGLE FAILURE 


That is the record of Farrel” speed 
increasers in pipeline pumping service. 

These units were first developed in a 
standard series twenty years ago. Since 
then, although hundreds and hundreds 
have been installed throughout the oil 
industry, not one has ever failed on 
the job. 

This amazing record is worth re- 
membering the next time you are in 
the market for speed increasers. It pro- 


FARREL-BIRMINGHAM COMPANY, INC. ° 


vides a virtual guarantee of trouble-free 
performance. 

The modern line of Farrel speed in- 
creasers consists of 49 standard sizes with 
speed ratios ranging from 1:1 to 12:1. 
For higher ratios, units using two sets of 
gears are supplied with ratio range from 
12:1 to 40:1. 

For further information, send for a 
copy of Bulletin No. 448A. No cost or 
obligation. 


ANSONIA, CONNECTICUT 


Plants: Ansonia and Derby, Conn., Buffalo, N. Y. 
Sales Offices: Ansonia, Buffalo, New York, Boston, Pittsburgh, Akron, Detroit, Chicago, Memphis, Minneapolis, 
Portland (Oregon), Los Angeles, Salt Lake City, New Orleans 
OIL FIELD REPRESENTATIVES—Hercules-Lupfer Engine Sales Co., 124 N. Boston St., Tulsa 1, Okla 
V. W. Osborne, 860-A M&M Building, Houston 2, Texas 


FB-780 


Tarrel-Birmingham 
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* * 
Proper Weight Distribution 
—Only a true 4x4 or 6x6 can give you 
: : the added weight on the front eo 
* ; needed for necessary traction to work in 
Fully Compensated Drive P any footing, terrain, or weather. 
— Multiple, free-acting differentials 
compensate for the differences in 
travel of all wheels. This reduces 
drive line strains, eliminates needless 
tire wear and scuffing. 


Advantages like these speed up oil field operations because FWDs 


det thru where others fail! 


There’s an FWD for Every Job 
—FWD models for Geophysical work, from 
the Light-Duty LD to heavy-duty 6x6 trans- 
porters, are dependable units, designed for 
rugged oil field service. 


Get More Work Done At Less Cost Per Job... 
Designed with the help of veteran oil men, FWDs 
have many performance - boosting features. An 
FWD will get supplies and equipment through 
where other rigs fail . . . handle more work per 
High Climb Oil Sump day, more jobs per year . . . cost less to service 


a i l ° ° — : 
sshesigek Golan in Cone and maintain. Your FWD Dealer will be happy 


physical service—prevents ‘oil i J 
starvation” of engine. An ex- to give you all the facts on these versatile tools. 





lows truck or truck-operated Contact him or write direct to FWD. THE FOUR 
tools to work on steepest 
vHER TR T : x ys 
«idee ths ancibel at eens WHEEL DRIVE AUTO CO., Clintonville, Wis. 
ratios...provides extra low gear 
speed. Available on all FWDs, 
as optional or standard equipment 


clusive FWD feature that al- 
Auxiliary Transmission inclines or slopes 
ratios for work at extreme low Canadian Factory, Kitchener, Ontario. 


Built by the makers of America’s Foremost Heavy-Duty Trucks 
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Pattern 


for the Future... 


MODERN CONSERVATION PROJECT—the new Snyder Gasoline Plant, Snyder, Texas, 
operated by Sunray Oil Corp. for some 30 companies and 60 individuals. Plant-process 
heating equipment and steam lines are insulated with Kaylo Heat Insulation. General 
contractor—The Fluor Corporation, Ltd., Los Angeles, Calif.; insulation contractor—industrial 
Insulators, Inc., Houston, Texas. 


Leading Refiners Are Switching 
to KAYLO HEAT INSULATION 


The growing trend to Kaylo Heat Insula- 
tion is a logical result of the outstanding 
combination of advantages offered by 
this revolutionary heat-saving material. 

Kaylo Heat Insulation, a hydrous 
calcium silicate, has high insulating value 
over a wide temperature range. It is 
effective up to 1200°F.—thus eliminating 
the need for combination coverings in 
nearly all operating conditions. 

In addition, Kaylo Heat Insulation has 


these excellent physical characteristics: 
it is insoluble in water and incombustible. 
It has dimensional stability ... high 
strength ... light weight — properties 
vital to a superior heat insulation. 

Its ease of handling, cutting and fitting 
simplifies application—saves time on the 
job. With these important extra advan- 
tages, at no extra cost, little wonder that 
leading refiners are switching to Kaylo 
Heat Insulation. 


For complete details on Kaylo Heat Insulation, 
SEE OUR 


write Dept. N-235, Owens-lilinois Glass Company, caxsios 
Kaylo Division, Toledo 1, Ohio. 
KAYLO ....... = 
. + first in calcium silicate REFINERY CATALOG 
...pioneered by OWENS I) ILLINOIS Glass Company 


MAIN OFFICE: TOLEDO 1, OHIO—KAYLO SALES OFFICES: ATLANTA + CHICAGO + HOUSTON + NEW YORK «+ PITTSBURGH + 5ST LOUl> 
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V seat + misalignment 
is Darling Valve to leak/ 


O gate valve body ever made is 

entirely immune to distortion 
caused by line stresses and temperature 
changes. Yet even slight distortion 
can throw the seats out of alignment 
—probably the most common cause 
of leaky valves and costly replacement. 

That's one reason why Darling gate 

ve valves, with their unique wedging 
Qu principle combined with fully revolv- 
i's - Apsustings ing double discs and parallel seats, 
DARLING self ust steel have the jump on other valves. They 
pouBle Dl f yalve easily, automatically adjust for valve 
GAT body distortion, cinching tight, leak- 
proof closure without destructive 
strong-arm tactics. Most important, 
you avoid costly down-time and re- 

peated maintenance headaches. 

But that’s not all! Actually, this Darl- 
ing principle offers several other 
equally important time-and-money- 
saving advantages. In plant after plant 
they add up to trouble-free perform- 
ance and longer service life with a 
very minimum of attention. 


GET ALL THE FACTS 


Send for descriptive cast steel valve 
Bulletin No. 5003. 


DUO ono 


| DARLING VALVE & MANUFACTURING CO. 
Williamsport 1, Pa. 


Manufactured in Canada by Sandilands Valve Manufacturing Co., Ltd., 
Galt 19, Ontario 


NOTE: Darling gate valves are made 
in a wide range of sizes, types and con- 


structions, including solid and slotted 
taper-seat wedge types, for all kinds of DARLI NG 
normal and corrosive services in pres- 

ax De 


sures up to 1500 pounds. 


AGAIN 


FOR pius vatues: 2° = VALVES 
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THIS IS 


“Oil Country’ 


CONTROL 


Built the way oil men 
told us to build it 


You know and we know that there 
are no operating conditions any- 
where as tough and rough as oil 
country conditions. And that is 
why Cutler-Hammer Engineers 
went to the oil country when they 
designed their oil well pumping 
control, talking to operators, pro- 
duction men, maintenance crews 
getting the story on the spot 

To beat the heat, C-H engineers 
made the case finish of sun reflect- 
ing aluminum, built in louvres at 
the top and bottom to drain off 
the heat at the top and bring in 
fresh air at the bottom. The con- 
tact structure is out in the open 
where heat radiates freely. You 
never see a C-H Controller with 
door propped open to keep it 
working 

To beat the dust, and dirt, and 
insects and rain, they not only 
louvred but bronze-screened and 
baffled the ventilator openings 
they used the famous C-H dust 
safe Vertical Contacts that shed 
dust; they neoprene-gasketed the 
timer mechanism and provided 
an excess torque clock motor that 
keeps going even if dust accident- 
ally gets in. 

They provided 2 coil overload re- 
lays where conditions are normal, 
and 3 coil overload relays where 


single phasing is a common occur 
rence 

They provided undervoltage re- 
lays where manual restarting is 
desirable, and automatic time de- 
lay relays where automatic stag- 
gered restarting is wanted. The 
mounting arrangements are unl 
versal so you can easily change 
from one to another. Or you can 
short out the staggered starting 
for instantaneous automatic re- 
starting. 

You can change the on-off se- 
quence simply by pulling out 
small, accessible tabs in 15 min- 
ute increments. You can have an 
automatic day omission feature 
if you want it 

Other features are unit lightning 
arresters that tell at a glance if 
one is blown—but won’t blow up 
the works with it. There’s a plas 
tic coated wiring diagram with 
spare parts listing, that doesn’t 
become smudged and unreadable 
from greasy handling. 

These oil well pumping control 
lers are used everywhere, proved 
everywhere, preferred every 
where. Try one and see why 
CUTLER-HAMMER, Ine 
1453 St. Paul Ave., Milwaukee | 
Wisconsin Canadian 
Cutier Toronto 


Associate 
Hammer, Ltd 


Cutler-Hammer 9589 oil well pumping control- 
ler with 3 coil overloads and time delay relay. 


Program Time Switch automatically 
schedules pumping, set up easily by 
pull tabs—one for each 15 minute 
interval. Day omission feature also 
available, for non-operation any 
selected days of week 


CUTLER°-HAMMER | 
=— a MEMBER AMERICAN=PETROLEUM INSTITUTE 


| 
| 
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CHRISTENSEN 


DIAMOND PRODUCTS CO. 


2nd WEST e PHONE 6-8738 @ 





When you use To remove 





MONOETHANOLAMINE 


More corrosive hydrogen sulfide is being removed or H,S 
from hydrocarbon gases with monoethanolamine and DIETHANOLAMINE 
diethanolamine than by any other method. Some 


companies are even realizing a profit from this DIETHYLENE BLYCOL 


impurity by converting it to elemental sulfur or or 


ee TRIETHYLENE GLYCOL 


And water can readily be removed from high pressure 
transmission lines with diethylene glycol and triethylene 








glycol. Thus you maintain capacity and avoid 


yipe line and regulator clogging. 
Pit g 


Twenty years ago the introduction of monoethanolamine, 
diethanolamine, diethylene glycol, and triethylene glycol 
by Carbide and Carbon Chemicals made possible 

efficient and economical methods of removing H.S and 
water from hydrocarbon gases. During this period 

we have compiled considerable data on the properties and 
use of these helpful chemicals. If you are constructing new 
facilities, or are replacing, enlarging, or modernizing 

your present equipment, we believe these data 


will save you time and money. 


Offices in Principal Cities 


In Canado 


Carbide and Carbon Chemicals, Limited, Toronto 
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PEERLESS TYPE PR 


REFINERY AND CHEMICAL PROCESS PUMPS 
OFFER YOU ALL THESE FEATURES: 


1. Center-line-mount de- 
sign; heavy duty construc- 
tion 


2. Full range of sizes; 
many available from stock 


3. Top suction or end suc- 
tion, top discharge design 


4. Designed particularly 
for pumping all hydrocar- 
bons, water and numerous 
process liquids 


5. Spacer type coupling to 
permit liquid end disas- 
sembly without disturbing 
piping 

6. Oversize heavy duty 
heat treated alloy steel shaft 


7. Oil lubricated, heavy 
duty radial & thrust bearings 


8. Spot electric welded 
case- and impeller-wear 
rings 


9. Capacity range: up to 
1000 GPM 


10. Operating heads: up 
to 625 feet; case pressures: 
to 400 PSIG 


11. All types of drive; elec- 
tric, steam turbine, station- 
ary engine 


12. Designed to operate 
with minimum NPSH 





PACKING GLAND 


CONSTRUCTION 


tree PR 


IMPROVED PACKING GLAND CONSTRUCTION 


RECOMMENDED FOR TEMPERATURES TO 850° F. 


Select your pumps from these two 
proved Peerless designs built espe- 
cially for refinery and process serv- 


TYPE PRS 


DESIGNED FOR & WITH A SHAFT SEAL 


RECOMMENDED FOR TEMPERATURES TO 250° F. 


PEERLESS PUMP DIVISION 


ice. Remember: the Type PRS shaft 
sealed pump is designed with and 
for a mechanical shaft seal, not just 
adapted to it. Send coupon today for 
descriptive Type PR pump bulletin. 


FOOD MACHINERY AND CHEMICAL CORPORATION 
F es: Indianapolis 8, Indiona and Los Angeles 31, Californic 
j New York: Chicago; Indianapolis; Atianta; St. Louis; Dallas, Lubbock 
i Plainview, Texas; Tulsa; Albuquerque; Phoenix; Fresno; Los Angeles 
vtors in Principal Cities, Consult your Telephone Directory. 
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FOOD MACHINERY AND CHEMICAL CORPORATION 
301 West Avenue 26, Los Angeles 31, California 


Please send us a Bulletin on Type PR and PRS pumps 


NAME 





ee 
ADDRESS 


CITY 








se 3 BIW Type KN 

s ” i | ' a __Crown Block 
" eee : » Rated capacity: 360 tons 
at 100 rpm. 600 tons at 


10 rpm. Aetna Bearing Capacity at 100 rpm. 
Radial —798,528 lbs., Thrust—74,620 Ibs. 


ANOTHER EXAMPLE 
OF HOW AETNA 
COOPERATIVE 
ENGINEERING 
PAYS OFF 


Compact, streamlined, 





weight-saving design and 
vastly superior functional 
utility—both are achieved 
in these Beaumont Crown 
and traveling blocks as a 
direct result of the 
patented Aetna 2-way 
bearing illustrated. 


Combining, as it does, 
both cylindrical rollers 
and balls, this unique 


bearing handles both radial and thrust loads 





as pure, right angle, non-interfering loads. 


This revolutionary design attains the lowest 


possible coefficient of friction, increases radial 


load capacity, lengthens bearing life, reduces 





risk of down-time, cuts block maintenance 
and bearing replacement costs 


to a new record low. 


In the development of these better crown and 
traveling blocks, the experience of Beaumont 
Iron Works Company has been typical of 
other manufacturers the country over. 





They’ve found it pays . . . handsomely 
. . to work with Aetna. Very possibly, 
you too, can improve your product and 





save money—with the help of Aetna 
engineering teamwork. Why not try it 
and see . . . on a confidential, no-obli- 
gation basis? Aetna Ball and Roller 
Bearing Company, 4600 Schubert 
Ave., Chicago 39, Illinois. 





Standard and Special Ball 
Thrust Bearings e¢ Angular 
Contact Ball Bearines ¢ Special 
Roller Bearings ¢ Ball Retainers 
e Hardened and Ground 
Washers ¢ Sleeves ¢ Bushings 
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DISCHARGE 
PORT 


There are no mechanical complications in a Nash Compressor. AUN 
A single moving element, a round rotor, with shrouded blades, = 
forming a series of buckets, revolves freely in an elliptical casing No internal wearing parts. 
containing any low viscosity liquid. This liquid, carried with the 
rotor, follows the elliptical contour of the casing. 

The moving liquid therefore recedes from the rotor buckets at No internal lubrication. 
the wide part of the ellipse, permitting the buckets to fill with 
gas from the stationary Inlet Ports. As the casing narrows, the Low maintenance cost. 
liquid is forced back into the rotor buckets, compressing the gas, Saves floor space. 
and delivering it through the fixed Outlet Ports. 

Nash Compressors produce 75 lbs. pressure in a single stage, Desired delivery temperature 
with capacities to 6 million cu. ft. per day in a single structure. automatically maintained. 
Since compression is secured by an entirely different principle, ee: . 
gas pumping problems difficult with ordinary pumps are often Slugs of liquid entering pump 
handled easily in a Nash. will do no harm. 

Nash simplicity means low maintenance cost, with original : 

mp fe sn i A constant over long periods. Data on ene 75 pounds ma single stage. 

mps sent immediately on request 


No valves, pistons, or vanes. 





TT 


NAS ENGINEERING COMPANY 
313 WILSON, SO. NORWALK, CONN. 
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A Homestead-Reiser acts on its own to maintain a 
drop-tight seal at all times. It continually and 
automatically—without manual assistance—adjusts 
itself to make up for wear as wear occurs. 

Its ability to thus effectively seal itself is due to 
the wedge-action of its two-piece plug which, under 
line pressure, causes the finely finished plug 
surfaces to constantly press outward to form a 
perfect seal against the mirror-like bore of the body. 
A full lubricant seal surrounds the ports and top 
and bottom of the valve. 

Extra-long, leakless service . . . more operations 
between lubrications—up to 22 times more by 
actual tests with other well-known lubricated plug 
valves . 
operating costs result from their use. 


Complete data and prices will be sent on request. 
Write today for VALVE REFERENCE BOOK No. 39. 
No obligation. For local distributor, see Yellow 
Pages of your Telephone Book. 


HOMESTEAD 


VALVE MANUFACTURING COMPANY 


Serving Since 1892 


. less maintenance and lower plant 


ruis 1s THE VALVE ruar 


Seals (tself 


... THAT AUTOMATICALLY 
ADJUSTS FOR WEAR... 





HOMESTEAD- 
REISER 


Sel Sea, Lubricated 


PAULA 


We can furnish them in semi-steel or cast-steel, 
100% Port Area or Venturi, in sizes 14" to 14” for 
steam working pressures to 150 lbs., or oil—water 
—gas to 200 lbs. 

Why not order today and prove them to your 
own satisfaction. P 


Sectional View of Full Port 
Area Homestead-Reiser Valve 


Available in Straight-Way— 
3-Way and 4-Way—screwed 
or flanged ends. 
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- Hand 


Easy 


WITH MACK SIX-WHEE 


It's really something to see—the way a Mack 
six-wheel truck shoulders a back-breaking load 
and without fuss or bother rolls effortlessly 
over the roughest terrain. 

The reason why? Because only Mack six- 
wheel trucks have the unique advantage of 
Mack’s time-saving, money-saving Balanced 
Bogie with exclusive Mack Power Divider. 

With the Mack Power Divider you get posi- 
tive traction under the most adverse conditions 
—through hub-deep mud, through slippery sand, 
or over rock-strewn uneven ground. Acting as 
a true differential, the Power Divider delivers 


Heavy loads and rough terrain in 
oil field service point up the 
ability of Mack six-wheel trucks 
te turn hard going into easy 
going. This Model LJSW is one of 
19 Macks operated by C. A. 
Transporte La Guaira of Caracas, 
Venezuela. 


outlast them all 


Mack Trucks, Empire State Bidg., N.Y. 1, 
N. Y. Factory branches and distributors 
i all principal cities for service and parts. 
in Canada: Mack Trucks of Canada, Ltd. 
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torque between the two bogie axles and be- 
tween the four driving wheels in proportion to 
wheel traction, thus eliminating useless wheel 
slippage and spinning. 

The ability of Mack six-wheelers to keep 
going—even under conditions that stop other 
trucks cold — means greater profits for you 
through bigger payloads, on 
faster, uninterrupted sched- 
ules. Write or call your nearest 
Mack branch or distributor 
for a factual study of your par- 
ticular operation. 





Ansther heat 


exchanger 
atarita off, night! 
CHASE 


ANTIMONIAL 
ADMIRALTY 


1 patented alioy) 


You can count on Chase 
Antimonial Admiralty* heat 
exchanger tubes right from 
tart... they have enough 
ony to resist 
dezincification effectively 
And yet the tube stays 
tough, hard, serviceable for 
ars because antimony 
es not affect the metal’s 
structure. 
you're replacing 
denser tubes, insist on 
se Antimonial Admiralty 
d coupon below for 


FREE book 


CHASE WAREHOUSE STOCKS 
NEW YORK, BALTIMORI 
NEW ORLEANS, LOS ANGELES 





FREE CHASE BOOK discusses corrosion prob- 
/ lems and selection of proper alloy for 


condenser and heat exchanger tubes 








SSSSSSSSHSSSSSSSSSSSEESSSSSSSESESESESSSESeeer 
Chase Brass & Copper Co., Dept. OGJ 1152 
Waterbury 20, Conn 


Free Book on Conder 
Tube 


(Chase Pp BRASS & COPPER 


WATERBURY 20, CONNECTICUT * SUBSIDIARY OF KENNECOTT COPPER CORPORATION 


NAME 


POSITION + The Nation's Headquarters for Brass & Copper 
Albanyt Cleveland Kansas City, Mo. New York San Francisco 
Atianta Dallas Los Angeles Philadeiphia Seattie 
Baltimore Denvert Milwaukee Pittsburgh Waterbury 
Boston Detroit Minoeapolis Providence 

Chicage Houstont Newark Rochestert —‘(Tsales 
Cincinnati indianapolis New Orleans St. Louis office only 


FIRM 
STREET 
city STATE 


PPS eessesesssseseassesees 
See eee ee eee eeeaeeeeeeee 
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THE CERTAINTY 


ofA SPARK 


THE BUYWORD FOR DEPENDABLE IGNITION « « « 


AMERICAN BOSCH 
MAGNETOS 


NOVEMBER 


17, 


American Bosch Super Powered 
Magnetos give engines the con- 
stant, faultless spark that assures 
fast starts and prevents costly ig- 
nition tie-ups in drilling, produc- 
ing, pipeline and refinery equip- 
ment. Add to these day-to-day, 
on-the-job advantages, more years 
of trouble-free ignition in the 
toughest oil industry service, and 
you'll appreciate why these power- 
packed Magnetos are in wide use 
as original equipment by many 
leading engine builders. 

You can enjoy this persistent per- 
formance and economy of opera- 
tion on ALL 
ignited engines with either high or 


your present spark 


MERICAN 


1952 


low tension ignition systems. For, 
there’s an American Bosch Mag- 
neto precisely engineered for all 
replacement needs for the 
largest, heavy-duty engines in high 
or low tension applications, right 
down to the Magnetos required 
for the most modern, high-speed 
power units. 


Moreover, there’s a 
trade-in allowance for you on the 
old magneto you replace. Make 
American Bosch Magnetos your 
“buyword” for dependable igni- 
tion. Write for new 92-page Cat- 
alog, including application data. 
Bosch 

Mass. 


generous 


American Corporation, 


Springfield 7, 


BOSCH 
si 





f=) 


ee 


De Laval-IMO pump in service in midwest packaged gasoline plant. imo PUMPS 


Today, De Laval-IMO rotary pumps are proving their For a new tank field distribution system, another re- 
versatility in dozens of refinery applications. These finery has 58 direct-connected 1150 to 1750 rpm IMO 
dependable pumps are being used in refineries and bulk pumps, handling various oils with viscosities up to 
plants to handle viscous fluids including fuel oils, heavy 3600 SSU, capacities to 200 gpm and pressures to 
crude oils, lubricating oils and asphalt, as well as the 150 psi. 
lighter hydrocarbons. For example: The unique IMO design—with only three moving 
An eastern refinery installed an IMO to pump viscous parts — assures long, trouble-free performance. IMO 
oil at 550 psi. Performance was so satisfactory that pumps are quiet, pulsation-free, compact and designed 
three more IMO units were ordered within a few weeks. for direct-connected high-speed operation. Send for 
A midwest refinery is using De Laval-IMO pumps to Bulletin LG showing wide range IMO line for capacities 
handle — at 470F at 922 psi and petrolatum at to 1,000 gpm at pressures to 500 psi and for capacities 
420F and 575 psi to 150 gpm at pressures to 1,500 psi. 


DE LAVAL STEAM TURBINE COMPANY 
‘a a 


wi 


Nottingham Way, Trenton 2, New Jersey 
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, all the “extras” come with it 


DEEP PENETRATION 

is, of course, the big 

reason you order shaped-charge 
perforating. And you get that 
deep penetration — proved 
penetration — with KONESHOT. 
But, just as important, you get 


all the “extras” with it! 


ACCURATE DEPTH MEASUREMENT 
Pretty important “extra,” isn’t it? 
Lane- Wells depth measurement 


accuracy is acknowledged to be the 3 Bae fot? 
3 accurate 


standard of the industry : 
SAFETY Zod re depth 
Another important extra ; 

Lane-Wells safery-engineered 
equipment and procedures give 
maximum safety to well and 
to personnel, as shown by Lane-Wells 
unequaled safety record 


ON-TIME SERVICE 

is a big factor in holding down 
your costs. Lane-Wells 69 branches 
are located to give quick, 
dependable service around the 


clock to every active drilling area 


EXPERIENCE 

is just a short way of saying 
Knowing what to do and 

how to do it quickly and do it 
right.” Lane-Wells has that 
experience, gained in more than 
175,000 perfwrating jobs in 


every oil field in the country. 


) 
f \V « 
. | ad) , i) EES RZ es General Offices, Export Office, Plant + 5610 So. Soto St., Los Angeles 58 





for bull’s-eye 


performance 


Sizes from 
5 to 275 h.p. 


portable or 
stationary models 


single stage or 
two-stage units 


vertical or 
horizontal compressors 


electric motor or 
gas engine drive 


° St Louis 
o *® New York 
ittsburgh * Denver 


New Orlear 


Continental Supply Co., Continental Bidg., 
Dallas, Texa 
Export Division: 30 Rockefeller Plaza, 
New York, N. Y 


Republic Supply Co 
Eastland Ave., Los 





choose 


GARDNER-DENVER 


booster compressors 


You'll hit a high score in efficiency and dependability when you install 
Gardner-Denver Compressors for booster service, re-pressuring or air-gas 
lift. Tailored to your field conditions, they're available in a wide range 
of capacities and pressure ratings. They're complete, compact units— 
easily trucked in—ready to hook up and start up. 

Call your nearest Gordner-Denver field engineer for complete details, 


or write us. 


SINCE 1859 


GARDNER-DENVER 


Quincy, Hlinois 
In Canada: Gardner-Denver Company (Canada), Ltd., Toronto, Ontario 


THE QUALITY LEADER IN COMPRESSORS, PUMPS AND ROCK DRILLS 
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for selecting a Piping Contractor 


Listed below are a number of important factors that should be taken into 
account whenever you select a piping contractor. If any of these are over- 
looked, you are not buying your piping construction to best advantage. 


EXTENSIVE SIMILAR EXPERIENCE ¢ Is the con- 
tractor thoroughly experienced on your type of work? 
Problems are always more readily solved when they 
have been met before. 


MODERN FABRICATING PLANTS ¢ Fulty equipped 
plants staffed by piping experts mean practical piping 
subassemblies that ore correctly planned and pre- 
fabricated to simplify and expedite fleld erection. 


PROGRESSIVE ORGANIZATION « You want a 
contractor who keeps abreast of new piping de- 
velopments. Piping research on a continuous basis 
should be his policy. 


You can check all these 


when you select MIDWEST 


Es! 


avice IS 
NATION-WID 


pipinc SE 


CONVENIENT LOCATION ¢ A fabricating plant 
near enough to give you quick service is of prime 
importance. Convenient location also improves over- 
all supervision of the job. 


SUPERIOR FIELD FACILITIES © A job of any size 
needs a resident superintendent with a permanent 
staff of supervising erectors. Welders should be 
quolified on your materials. 


PLUS SERVICES © the experienced contractor often 
can make suggestions that result in improved piping 


design and savings in time and money. 
4586 


MIDWEST PIPING & SUPPLY CO., INC. 
Main Office: 1450 South Second Street, St. Lovis 4, Mo. 
Plants: St. Lovis, Passaic, Los Angeles and Boston 
Sales Offices: New York 7—50 Church St. © Chicago 3—79 West Monroe St. 
Los Angeles 33—520 Anderson St. © Houston 2—1213 Capitol Ave. 


PIPING FABRICATORS AND CONTRACTORS Tulsa 3—224 Wright Bidg. © Boston 27—426 First St. 











lf your requirements for Gas Lifting or Booster 


work calls for 85 H. P.. 150 H. P. or 500 H. P.— 


you can get best results with an installation of 
Wilson Supply—Ingersoll-Rand “Packaged’ 


Portable Compressors. 


The “Know How’ of the Compressor Division 


of Wilson Supply Company in fabricating 
these units means dollars saved to the pur- 


chaser inlong life and trouble free performance. 


Contact your nearest Wilson Supply Store or write 
“Compressor Division,”’ Wilson Supply Company, 
P. O. Drawer 19, Houston, Texas, for detailed in- 
formation, and quotations. Please give suction and 
discharge pressure and volume to be handled. 


Branch Stores SALES OFFICES 


TEXAS: Alice, Corpus Christi, Victoria, Bay City, Colum- Tulsa, Okla. 
bus, Barbers Hill, Liberty, Beaumont, Kilgore, Mona- Dallas, Texas 





hans. LOUISIANA: Lake Charles, New tbheria, Houma, New Orleans, La. 
Harvey, Shreveport. Shreveport, La. 














Synthetic fluid cracking catalysts help refiners: 
improve gasoline quality bY 
raising octanes 


One method of increasing gasoline oc- the use of AEROCAT™ MS synthetic 


tane ratings with existing facilities is fluid cracking catalysts. 


the use of synthetic catalyst rather than There are several other important 


natural catalyst. if an increase in OC reasons why 5 out of 6 fluid cot crack- 


tanes will help you to maintain position ing refiners use synthetic cracking 


in today's competitive market, consider catalyst for greater efficiency: 








e It permits o greater throughput, thanks to approximately 20% 
lower coke yield. 

e It reduces co. /CO ratio in flue gos, thus helping to maintain high 
regenerating capacity. 

e It gives highest iso-butane yield. 

e It has superior heat, steam and sulfur stability. 

e It possesses yniform quality with controlled composition and reproducible 


physical properties. 





and, based on performance.-- 


> out of 10 who use 6 


se Cyanamid s 
AMERICAN G , 
ananid COMPANY 


PETROL U ’ . 
30 Rockefeller Plaza, New York 20, N. ¥ 
’ sd 


in Canada 
: North A i 
merican Cyanamid Limited, Toront 
a io and Montreal 
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Trapping outdoor storage tank heaters, tracer lines and steam 
mains with Sayse LIQUID EXPANSION thermostatic steam traps. 
? 


v 


- Have you the problem of removing air and 
/* condensate from outdoor storage tank heaters, 


yY tracer lines and mains? 


Sarco, and Sarco alone offers you a special 
LIQUID EXPANSION thermostatic steam trap 
designed especially for this type of installation. 


The Sarco- LIQUID EXPANSION thermo- 


static steam trap has these advantages: 
1. Needs no protection against freeze ups. 


2. Discharges condensate at adjustable tempera- 
tures below 212° F., making it possible to use 
some of the sensible heat of the condensate. 


Small size, light weight, large capacity — as 
easy to install as a pipe elbow. 
Not affected by water-hammer, vibration, pres- 
sure pulsations or superheat. 
And just as effective indoors too. 

J sew Bulletin t, the askime 


SARCO COMPANY, INC., Empire State Bldg., New York 1, N.Y. 
SARCO CANADALTD., TORONTO8, ONT. REPRESENTED IN PRINCIPAL CITIES 


SPLITS SUOSSSSSI SALLI SUSES SSS TSU UU L 


Removing air and condensate from coil 
heaters in flow meter cabinets with 
Sarco No. 9 balanced pressure thermostatic 
steam traps. 

Steam jacketed asphalt lines and a jacketed 
pump drained by Sarco No. 871 LIQUID 
EXPANSION steam traps. (Globe Roofing 
Products Co. Whiting, Ind.) 

Sarco No. 871 LIQUID EXPANSION Steam 
Traps draining air and condensate from 

Saree No. 871 LIQUID steam tracing lines. 


EXPANSION thermostatic 
steom trap for outdoor ap- 
plications. Discharges con- 2 saves steam: 
densote in a continvous 
stream at temperatures 


always below 212°F. improves product quality and output 416 
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On saved shifting time alone 


\\ fou cow Grn ue r0 25 


WITH THE MODERN SHIFT 
PATTERN ON ALLIS-CHALMERS 
HD-9 AND HD-15 TRACTORS 


It takes just half the time and effort to 
change from low forward to fast reverse with 
the Allis-Chalmers HD-9 and HD-15 trans- 
mission. This shifting time saved becomes 
production time gained on bulldozing and 
other jobs calling for a short forward-back- 
ward cycle. For example, job studies prove 
that on backfilling, pusher work, working 
around large excavators, digging and loading 
with front-end shovels — other jobs where 
frequent shifts are required — you can make 
five passes in the time usually required to 
make four... actually increase production up 
to 25 percent. 


Mare Provucriow 


- 


— 


sk oe 


be = 


wWori 
You go from any forward 
to any reverse speed with 
one simple shift of the gear 
lever. The only time you touch the 
range lever is to select the forward range you want for the 
job to be done — just set it and forget it. 

The constant-mesh Allis-Chalmers transmission makes 
shifting smooth and effortless . . . without gear clashing. And 
it’s so easy that the operator can always take advantage of 
high-speed reverse. 

This exclusive shift pattern, together with all-steel 
welded construction, unit assembly, 1,000-hour lubrication, 
are just a few of the reasons you get more work done with 
the new designed-for-your-job Allis-Chalmers tractors. 
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There are snakes in some parts of the oil country and there the National 
Supply Stores carry snake-bite kits. Whether it’s a flashlight bulb or a 
set of V-belts, a pipe wrench or pipe dope, it’s carried in stock at the 
National Supply Store awaiting your convenience. 


In bad weather or good, National’s field representatives make their 
calls at the drilling sites and the wells, maintain the daily contacts with 
oil field operations and problems so that a complete inventory of essen- 
tial equipment can be kept in readiness at the nearby National Supply 
Store. 


As the petroleum industry grew, National’s supply service expanded 
with it. Today, more than a hundred stores cover the oil fields of the 
United States and Canada, while a world-wide export organization 
provides a supply service overseas. 


It will be worth your while to drop in at the National Supply Store to 


see for yourself why you always find everything that’s new and every- 
thing that’s standard in oil field supplies at National. 


THE NATIONAL SUPPLY COMPANY 


Pittsburgh 30, Pennsylvania 
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TIONAL SUPPLY STORE 


The stock list of a National Supply Store includes thousands of 
items ranging from hand tools to major equipment—a com 





plete and efully controlled inventory of machinery and 
supplies to fit the requirements of its service area 


Actually, some stores will carry 12,000 or more items of such 
broad scope that they can be only loosely grouped in the cate- 
gories of 

@ Drilling and Production Equipment 

@ Materials for Preventive Maintenance 

®@ Safety and Operating Supplies 


But they're all there in the shelves, racks, bins and open storage 
areas——ready for inspection and selection, ready for use a 


the well site wherever and whenever they're needed 


That makes purchasing from the National Supply Store such 
a simple matter—everything you need from a single source 


THE NATIONAL SUPPLY COMPANY 
Pittsburgh 30, Pennsylvania 


DIVISION OFFICES: Casper « Ft. Worth « Houston « Pittsburgh 
Tulsa + Torrance 
CANADA: The National Supply Company, Ltd., 702 Barron Bidg., 610 
Eighth Ave., West, Calgary, Alberta 
EXPORT 600 Fifth Ave., New York 20, N.Y., U.S.A.. River Plate 


House, 12 South Place, London, E.C. 2 
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National Sucker Rods 
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National Sucker Rods were developed by engineers long 
familiar with the problems of rod pumping, pumping 
units, well characteristics, and downwell equipment 
They are typical products in the completely integrated 
line of National production equipment 

Of course, the proper grades of National Sucker Rods 
are carried in stock at National Supply Stores in the 
United States and Canada along with those hundreds 
of other types of production equipment, They are, 
therefore, a typical example of the completeness of the 
supply service rendered by the National Supply Stores. 

It’s time to get better acquainted with all of the many 
lines of oilfield equipment available at the National Store. 


NATIONAL SUPPLY COMPANY 


Pittsburgh 30, Pennsylvania 


THE 


DIVISION OFFICES: Casper « Ft. Worth « Houston « Pittsburgh 
ulsa « Torrance 

CANADA: The National Supply Company, Ltd., 702 Barron 

Bidg., 610 Eighth Ave., West, Calgary, Alberta 

600 Fifth Ave., New York 20, N.Y., U.S.A.: River 

Plate House, 12 South Place, London, E.C. 2 
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JENKINS 

Fig. 106-A 
Renewable 
Composition Disc 


BRONZE 
GLOBE VALVE 


150 !bs. Steam 
200 Ibs. O.W.G. 


Fig. 106-A “Family” Interchangeability 
meets 90°, of your valve needs with a 
small inventory of parts. Start with the 
standard Fig. 106-A. Trimming is_ inter- 
changeable in Globe or Angle body, screwed 
or flanged. With a few parts, quickly- 
assembled combinations provide a Lift Check, 
a Spring-loaded Check, and valves for Stop 


and Check, Quick-opening, or Throttling service. 
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Take a Jenkins Fig. 106-A apart. It’s easy to see why it is 
industry's all-time favorite. Note the liberal dimensions of body 
and bonnet casting — the heavy, manganese bronze spindle, 
with more strong threads in contact with the bonnet, 
regardless of spindle position. See how the slip-on, stay-on disc 
holder fully protects the edge of the disc, prevents creeping, 
flaking, or cracking. 

Every part, from perfect grip, heatproof handwheel to pipe ends, 


reflects the designing skill of Jenkins valve specialists. There's a 
good reason. Jenkins Bros. introduced the first renewable 
composition disc valve, — is today the only manufacturer 


of both valves and discs. 

Fig. 106-A not only looks better — it proves out better in 
performance. In any comparison, its long life, low upkeep record 
has never been surpassed. That is the true measure of valve cost 
— and it is the reason why industry's shrewdest buyers will 
settle for nothing less than Fig. 106-A quality. 


JENKINS 


LOOK FOR THE DIAMOND maek 


VALVE S3€ > 


GET THIS FOLDER— Gives details of Fig. 
106-A design, and “family” inter- 
changeobility. Ask your Jenkins 

Distributor for Form 189-A, or 

write Jenkins Bros., 100 Park Ave., 

New York 17. 








in all kinds of going 


@ Pipeliners the world over know from 
experience that CLEVELANDS deliver trench 
on schedule no matter how tough the digging. 
CLEVELAND dependability is the result of a 
perfectly balanced combination of practical 
pipeline trencher features: 


BUILT TOUGH. Modern, proved design and 
tough alloy steels strip off all dead weight, make 
every CLEVELAND pound a working pound. 


LONG LIVED. Quality construction keeps 
CLEVELANDS “on the line” delivering “on 
schedule” peak production day in and day out, 
year after year. 


UNIT DESIGN. All major components are 
“packaged” and easily accessible, permitting 
speedy, on-the-job repairs and wear parts 
replacement. 

ENGINEERED FOR THE JOB. Properly powered 
—wide range of usable digging wheel and 
crawler speed combinations — full wide crawler 
maneuverability and low ground bearing 
pressure —low center of gravity —accurately 
balanced for maximum digging efficiency 
in all soil and terrains. 


THE FULL CLEVELAND STORY FROM YOUR LOCAL DISTRIBUTOR 


THE CLEVELAND TRENCHER CO. 


Pioneer of the Modern Trencher 
20100 ST. CLAIR AVENUE SS CLEVELAND 17, OHIO 
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WHY GASO PUMPS ARE FIRST IN THE FAVOR 


Series 2600 — largest in the Gaso 
line. Designed to pump oil or water 
through long lines at pressures 
ranging from 475 to 1500 pounds 
ber square inch. Rated capacity, 
275 to 1000 barrels per hour 


/OR OF PIPELINE MEN 


A=, > 


Less Cost Per Barre 


any veteran pipeline man—no pump 


That's what counts in choosing 
pumps—the net cost per barrel of 
fluid pumped. The life of the pump, 
its operating cost and maintenance 
expense must all be considered in 


arriving at this figure. Take it from 


GASO PUMP & BURNER MFG. CO. 


Shreveport: W. L. SOMNER CO., 419 Lake Street + Los Angeles: 2529 Chambers St., Vernon * Western Canada: Lufkin Machine Co., Ltd., Edmonton, Alberta 


in any field has a better record of 
economical performance than Gaso 
Pumps. We have made them that 
way for over 37 years. May we send 


you a copy of our latest catalog? 


GASO PUMPS 


Sor every oil industry need 





902 EAST FIRST ST., TULSA, OKLA. 


EXPORT OFFICE: 149 BROADWAY, NEW YORK 















RRINGBONE GEAR 
SPEED REDUCERS 
AND INCREASERS 


ANY SIZE 
3 TO 2000 H. P. 


ANY SPEED 
© TO 12,000 R. P. M. 
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ANY J9O08 


WHERE SPEED IS REDUCED 
OR INCREASED 


Eighty Different Sizes 
LUFKIN, TYPE N “HIGH SPEED” From Which To Choose 










¢ « 
se a ~ 


i : 7 
i — = Aan) 


ALSO SPIRAL BEVEL REDUCERS 
FOR COOLING TOWERS 














SALT 





PIPELINE PUMP WATER DISPOSAL 















LUFKIN, TEXAS 


Branch sales and service Houston, Dallas, New York, Tulsa, Los Angeles, Seminole, Oklahoma City 
Corpus Christi, Odessa, Kilgore, Wichita Falls, Casper, Wyoming; Great Bend, Kansas 
Lufkin Equipment in CANADA is handled by 


THE LUFKIN MACHINE CO., LTD. 14321 108th Avenue, Edmonton, Alberta, Canada. 
1S CELEBRATING ITS SO0TH ANNIVERSARY THIS YEAR 























1) A labour force of eignt unskilled men can easily 
put up the framework of an ‘Arcon’ 3-bay Storage 
Building in approximately 27 hours 


(2) The walls and roof are made of durable, cor- 
rugated asbestos cement sheeting, which is easy to 
fit Arcon’ doors and windows can be inserted 
where needed; transparent corrugated sheets 
Perspex’) may also be fitted as desired. 


3) This is the finished * Arcon’ Storage Building ; 
ts form of construction makes it easy to extend or 
nodify to meet changing re quirements 
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*Arcon’ Storage Buildings are proving their worth all over the world. 
A case in point is the use of such a building for Customs and loading 
sheds in harbour development in Australia. Point by point the 
*‘Arcon’ Structure suited all requirements perfectly; it could be 
erected at short notice by unskilled men with the minimum of specialist 
supervision; it provided ample space which could be made larger still, 
if necessary, by simply adding extra bays on the principle of * Arcon’ 
flexible planning ; and finally, the finished *Arcon’ Storage Building 
would be strong, fireproof, and indeed almost indestructible equally 
suitablz for a warehouse, machine-shop, or for‘meeting a var‘ety of 
accommodational needs. We have also supplied this type of building 
for use as garages in Burma and the Sudan; whilst a further successful 
application has been proved in West Africa, where the *Arcon’ 
Storage Building was supplied to construct a native market. 

We will gladly send you our free brochure giving you full details of 
the ‘Arcon’ Storage Building. You will be able to see clearly how 
well ‘Arcon’ can answer your needs. 


Write to 


TAYLOR WOODROW (BUILDING EXPORTS) LTD 
41 WELBECK STREET - LONDON W.1!I * ENGLAND 





‘Die only evidence of Lummus 
at this stage of the project is a 
team of ‘dozers doing initial 
clearing. But soon it will be a 
completely-integrated petroleum 
refinery or a modern chemi- 
cal plant or petroleum chem- 
ical units employing the newest 
and best 


processing concepts. 


Meanwhile, the earth-movers 


; 


sc estit 


are prophetic. They signal the 


application of Lummus’ com- 


plete one-contract, one-responsi- 
bility engineering service from 
initial studies through accep- 
tance run. And the trademark 
they wear means that every 
Lummus man who has a hand in 
the project has a strong and 


steady desire to make this the 


it’s a raw site... 


best job ever turned out by 


the company. 


Isn’t this the spirit, quality and 
depth of technical talent you’d 
engage 
project? You'll find it in abun- 


like to for your next 
dance at Lummus. If you use it, 
you put into force the strongest 
guarantee of a modern, flexible, 


efficient, profitable plant. 


THE LUMMUS COMPANY 


LUMMUS 
} 


HOUSTON °« 


DESIGNING ENGINEERS AND CONSTRUCTORS 


38S MADISON AVENUE, 
CHICAGO °* 


NEW 


LONDON * 


YORK 17, N.Y. 


PARIS © CARACAS 





FOR THE PETROLEUM AND CHEMICAL INDUSTRIES 
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THE 
IMPROVED STANDARD 
AXELSON 
LONG STROKE PUMPING UNIT 


The profit producing advantages of the Axelson 
Hydraulic Long Stroke Unit are now intensified by improvements 
in design and construction. Now available to 
the petroleum operator, is the Improved Standard Model 
incorporating the following: 


+ Self-aligning, self-lubricating, spring «*'O’’ ring seals are used exten- 
loaded stuffing box eliminates the Sively to replace gaskets thereby 
possibility of over tightening and assuring drip-proof joints in cylinder 
burning the packing sections, etc 

« Engineered fluid flow pattern in 
reverse valve mechanism provides 
minimum turbulence and reduces 
fluid friction losses 


e Where possible, welded and flanged 
pipe connections have replaced 
threaded joints in pressure lines 


« Spherical tank of sufficient capacity 
has replaced the vertical fluid tank 
and eliminated the horizontal balance 
tank thus reducing foundation require 
ments and hence installation costs 


« Unit is integral and requires no out 
side connect $ other than fuel lines 


« Base tripod is wider and higher 
allowing a higher break out point and 


ample room for servicing well- head + Reversals at top and bottom are 


actuated hydraulically through a 
unitized pilot and reverse valve 
assembly, permitting stroke length 
adjustment at both ends of cycle 


+ Scavenger tank is integral with main 
base and has been appreciably in 
creased in volume for storage capacity 


actuated 
centrally 


« Main control valve is 
hydraulically through a 
cated contro! panel 


« Shorter main drive belt centers, 
providing less drive h.p. loss 





An Axelson engineer is'at your service for 


discussion of any specific pumping problem 
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PETROLEUM PUMPING EQUIPMENT 0 )" 


THERE 1S NO ECONOMICAL 
SUBSTITUTE FOR QUALITY 
2) 
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AXELSON MANUFACTURING CO. * 6160 SOUTH BOYLE AVENUE bd 


P.O. BOX NO 
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CHOSEN FIRST...TO LAST! 


15335, LOS ANGELES 58, CALIFORNIA 





on your Waukesha engines, remember 


mee YOUR WAUKESHA ENGINE IS TRE 


erort 


ore ee grey 
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Legend " WAU KESHA 


ay esag SALES & SERVICE, INC. 


with Service Facilities 
Sales Offices i. , 
vm 1422 MAURY STREET * HOUSTON, TEXAS 


EXCLUSIVE DISTRIBUTORS FOR WAUKESHA PRODUCTS IN TEXAS, LOUISIANA AND NEW MEXICO 











Lenoir M 
r M. Josey < 
Josey, Inc., of Houston, saves gas wit! 
, Saves gas with 


closed gas li S 
sea gas lift on 5 wells in Hutchins-Kubela 
ut t > 


ned A Waukesha 6-LROU, San 
, 1arton County, near E] Campo, T = 
é , Texas. 


° . 

2 25 cu 

in. unit powers pump in compressor plant shown 
0 


Inlet gas 
gas scrubber 
(left) surge “be : 
. ttles” (righ 
. ght). 


ne new Model LROU Waukesha which you recently installed in our gas lift 
mjant at El Campos just "fills the pill". It has sufficient power to 
take care of the heavy loads when the suction is flooded with gas 1ift 
vas from the wells, yet it runs smooth during the periods when the 


ion is low and the load is off. 
i tion of Waukesha in our campaign to eliminate 
lare gas on leases in TexaSe g the past year, we have spent 
arly 4 quarter of a million dollars in conservation practices and 
zkesha Engines have figured in every installation. This was prompted 
our records showing long service life and low costs of upkeep on our 


— 


CoC 
kesha installations. 


is the third installa 


ce 


_ 


and ages on our producing leaseS-« 


1a 


have 38 Waukeshas of various models 
1 ¢ 
t 


—- a ‘ , 
of these are Li o 15 years old and we have never junked a Waukesha 
occ 10 to do Le ana > have Nev +5 possi wauxes"= 
meine. For this reason, We have standardized as near as possible on 
pe Zi 7 tancat——— oo 


esha RngineSe 


x) a 0 use 


Send for Waukesha 
Bulletin No. 1560 Ww. D. Carleton, Prod. Supt. 


WAUKESHA MOTOR COMP LENOIR M. JOSEY, INC. 
ANY, WAUKES 
: HA, WIS 
NOVEMBER 17, 1952 ’ . e New York e | 
, sa @ Los Angeles 





AHEAD 
OF 

THE 
BARGE 


First there’s 
financing by the 
FIRST in Dallas 


the Southwest's 
Pioneer Oil Bank 


FIRST 
LP wate). Fuse 


BANK 
IN DALLAS 


MEMBER FEDERAL 
DEPOSIT INSURANCE CORPORATION 





¢) Give us an opportunity to say YES 
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For Men Who 
Specify, Buy or Use 
Reciprocating Pumps 


ALDRICH-GROFF 


Capecity 


Pumps 


Oe A0GESEe Femre eaee Setree reeee whincearens of 


10 to SO hp 50 to 275 hp 300 to 900 hp 5 to 125 hp 


Tear out this page NOW and send for these Aldrich Data Sheets 


These 2-color data sheets give full details of design and construction, including 


dimension and sectional drawings, performance data and pump specifications. 


CHECK THE ONES YOU WANT—ONE OR ALL! 
Be sure to fill in your name and address. Then 
mail this page to: The Aldrich Pump Company, 
. include water flooding, salt water Allentown, Pa. 


Aldrich Pump Applications 


disposal, lean oil service; crude, gather- 

ing and product lines, bottom hole NAME 
pump service, pumping liquid hydro- 

carbons. COMPANY 


ADDRESS 


} 
THE PUMP COMPANY i --- Orginalors of the 


9 GORDON STREET © ALLENTOWN, PENNSYLVANIA | Direct How Lump 
2 
atives: P.H. Arden, P. 0. Box 185, Glenview, III. « Bushnell Controls & Equipment Co., 3929 W. Jefferson Bivd., Los Angeles 16, Calif. e L. T. Gibbs, 509 Petroleum Bidg 
R. B. Moore Supply Co., Inc., Bolivar, N.Y. © Power Specialty Co., 2000 Kipling St., Houston 6, Texas 
Roger Manufacturing Co., 1720 California St., Denver 2, Colo 
cinnati « Cleveland « Detroit ¢ Duluth « Jack 


Tulsa 3, 
Reeves & Skinner Machinery Co., 2211 Olive St., St. Louis 3, Mo 
e Export Sales: Petroleum Machinery Corp., 30 Rockefeller Plaza, New York 20, N.Y. © Birmingham « Boston 
nville « Omaha « Philadelphia « Pittsburgh « Portland, Ore. « Richmond, Va. « San Francisco « Seattle « Spokane, Wash. « Syracuse 
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From the massive mill that pierces the white-hot billet, 
BE SURE OF UNIFORM through every step in processing, to final checks and 


HIGH QUALITY = SPECIFY tests in the laboratory, Globe processes are specialized 
. . . Specialized to give you high quality — uniformity 


of diameter, concentricity, wall thickness. 

Globe has specialized in the research, engineering, 
and manufacture of steel tubes for more than 30 years. 
Advanced machinery and methods — rigid inspection 
and quality controls — characterize all te, “29 


operations from billet to finished tube. Write for the 
8 T F E L T UJ FE ES Globe general catalog. 
GLOBE STEEL TUBES CO., Milwaukee 46, Wisconsin 


Chicago ® Cleveland © Detroit © New York © Houston © St. Louis 


eee PRODUCT OF A LEADING Denver ® San Francisco © Glendale, Cal. © Philadelphia 
Producers of Globe seamless stainless steel tubes — Gloweld welded 
&5D SPECIA LIZED PRODUCER stainless stecl cubes _ alloy _ carbon — sonmmiess steel cubes — Globe- 


iron seamless high purity ingot iron tubes — Globe Welding Fittings. 


Globe Steel Tubes Are Available In: 


STAINLESS STEELS * STAINLESS STEELS * ALLOY STEELS STANDARD AND SPECIAL 
— GLOBE SEAMLESS GLOWELD WELDED © CARBON STEELS ANALYSIS STEELS 


HIGH PURITY IRON © CORROSION RESISTANT © HIGH-TEMPERATURE MECHANICAL AND 
— GLOBEIRON STEELS SERVICE STEELS PRESSURE TUBING 
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MINNEAPOLIS MOLINE | 


eM 


OILFIELD POWER 


OWER UNIT 


to fit every oilfield job! 


» 
R ugged parts design that gives you Jonger engine life, 
continuous performance... slow-speed operation with 
a reserve of work-power—these are the things you get 
with MM Power Units. But that’s not the whole story! 
MM owners and users will tell you that MM Power 
Units are quality engineered to deliver low-cost power. 





These advantages have helped to build MM’s enviable 
reputation: Accurately controlled cooling of the high- 
turbulence combustion chambers; positive lubrication 
and water jacketted base pan that maintains constant 
oil temperature to prevent formation of engine-wearing 
sludge; metered vacuum crankcase ventilation; auto- 
matic cut-out on cooling and lubricating systems. 
These features have helped, but what is more important 
are ‘the materials and workmanship of construction, 
the fine tolerances, the larger bearing surfaces . . . 
briefly put, it’s the évtegrity that’s built into MM! 

Your dollars can purchase no more. Can you afford to 
invest in less? 


DISTRIBUTED BY— 


SHRIMPTON 


MANUFACTURING & SUPPLY CO. 


LOS ANGELES . 
Tel: Angelus 1-5122 


OKLAHOMA CIT¥ ° 
Tel: 33254 


‘ODESSA, TEXAS 


KILGORE 
Tel: 1241 


283-4A 
46 H.P. on natural 
gas at 1200 RPM 


403-4A 
62 H.P. on natural 
gos at 1200 RPM 


425-6A 
74 H.P. on natural 
gas at 1400 RPM 


605-6A 
88 H.P. on natural 
gos at 1200 RPM 


1210-12A 
162 H.-P. on natural 
gas at 1000 RPM 


MINNEAPOLIS - MOLINE 
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Canadian Distributor: 
Disher-Winslow (Alberta) Ltd 
Edmonton, Alberta 








All steelwork on this bridge was flame-primed before paint was 
applied. Today, after 9 years’ service, the original paint job 
still provides complete protection against corrosion. Present 
condition of surfaces is clearly shown by unretouched close-ups. 


Your Steelwork... 


How Will [It Look in 1960? 


and smoothly, bonds tightly, and lasts longer. 


Steelwork you coat with 
good paint today can still Flame-priming is one of many time- and money- 
look like new ten years from saving LINDE methods for making, cutting, joining, 
now, if you flame-prime all treating, and forming metals. So, whatever you do 
exposed surfaces first. And with metals, there is a good chance that LInpDE 


what you'll save on main- know-how, show-how, and equipment can help you 


tenance. because of increased protection due to 
flame-priming, will more than pay for all the flame- 
priming apparatus and materials you need for the job. 

Flame-priming is simple to do, requires little 
equipment, and costs little. A brush of oxy-acety lene 
flames pops off scale and drives out moisture. Paint 


applied to the warm, dry surface goes on quickly 


do it better, more quickly, or at lower cost. 

To find out, without obligation, telephone or write 
our nearest office today. Lixype Atr Propucts 
Company, a Division of Union Carbide and Carbon 
Corporation, 30 East 42nd Street, New York 17, 
N. Y. Offices in Other Principal Cities. In Canada: 


Dominion Oxygen Company, Limited, Toronto. 


Products and Processes for MAKING, CUTTING, 
JOINING, TREATING, AND FORMING METALS 


Trade-Mark 


The term “Linde” is a registered trade-mark of Union Carbide and Carbon Corporation. 
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HOW IT WORKS 


The thread on the 
body of the insert 


AAT TT 





stays ‘“‘on the job’’ v3 oe Ee 
SAFELY, 
DEPENDABLY, 


rectly designed to. 
insure positive en- 
gagement and help 
prevent stripping. 
Anchor's exclusive 
patented grip pro- 
vides additional 
acking of the 
— in recess (C) 
and a uniform 
compression area 
(D). 


©) 


... when you use Anchor Exclusive, 
Patented Reusable Couplings and Hose 


sence woman | MA, 


All the things you want most in LPG, oil, air, and water hose 
assemblies — safety, dependability, easy assembly, neat 
appearance, lower inventories — are yours with Anchor 2-piece 
reusable couplings. Oil-field equipment manufacturers and 
users know that Anchor Couplings prove themselves under 
the most rugged field conditions. Anchor's exclusive patented 
design means money, time, and trouble saved for you, too. 
Look at these distinctive features: 


EASY, FAST ASSEMBLY. The only tools needed to assemble couplings 
and hose are a wrench, an oil can, and a vise. It's that simple! 
Couplings can be used over and over again. 


SAFER, MORE DEPENDABLE. Anchor's exclusive patented grip keeps 
hose assemblies performing dependably day-in, and day-out without 
attention prevents leaks and dangerous blow-offs. 


LOWER INVENTORIES. Costly prefabricated hose assembly in- 
ventories are eliminated. Just carry one coil of hose in the sizes 
you use. Cut it to lengths you need when you need them. 


LESS DOWNTIME. Costly downtime in the field is cut. If hose 
assembly servicing is required, it can be performed 
immediately without special tools. 


STREAMLINED DESIGN. Your jobs are neat and efficient, 
even in tight corners. 


All the advantages in the most complete line of 
hydraulic hose assemblies and fittings available 

are yours with Anchor advantages that mean your hose 
assemblies last longer, perform better, handle easier. 
So specify Anchor. Send coupon 

for further information. 


rr 5 


ANCHOR COUPLING CO. INC. 
Dept. OG-112, Libertyville, lilinois 


I'm interested in Anchor 2-piece reusable Couplings. Send me further 
informaticen 

NAME : .. TITLE 

COMPANY NAME 

COMPANY ADDRESS 


ANCHOR COUPLING CO. Inc. CITY : (..) STATE 
FACTORY: Libertyville, I!!. « BRANCHES: Detroit, Mich., Dallas, Tex 


see aisee a ebcencibe-aniosspsini-en ie annis ep substiih de abensiliabiiasianaiaial 
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Built at Sun Ship, on the Delaware, these 
debydrating towers now serve Western 
bomes and industries 


Pioneers in prairie schooners blazed a courageous trail “across the 


wide Missouri..." and across the entire continent...in their 
search for new opportunity. 

The industrial services of modern America have followed in that trail. 
Thriving farms, towns and cities mark sites where pioneers found 
only hardship... because American industry is truly “All-American.” 


Today, a// America shares the benefits of a// of America’s progress 
... because great companies develop and distribute the advantages 
latent in our natural resources ... and because great industries like 
Sun Ship can build and deliver, anywhere in the world, the gigantic 
equipment needed to convert petroleum and various chemicals into 
light, heat, power and the other productive forces which serve 
mankind’s comfort and progress. 
/Ksxe 


SUL 


SHIPBUILDING & DRY DOCK COMPANY 


(SINCE 1916) 


ON THE DELAWARE + CHESTER, PA. 
25 BROADWAY + NEW YORK CITY 
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PIPE LINE PROGRESS 


2700 MILES OF LINE PIPE FOR 
Tennessee Gas Transmission System 


Early in World War ll, Tennessee Gas Transmission 
Company was authorized to construct its 24-inch 
natural gas pipe line from south Texas to West 
Virginia. Completed in 1944, this original line helped 
to suppiy fuel for the increasing demands of the 
central East. 


This was but the beginning of a great natural gas trans- 
mission system that has continued to grow and expand. 
Today it serves additional markets in Ohio, New York 
and the New England states. The illustration shows 
recent 26-inch looping to increase main line capacity. 


FIRSTS by A.O. Smith: Welded line pipe « Internally ex- 
panded pipe - Light- wall large-diameter pipe « World's 
largest producer of large-diameter welded steel pipe. 


2700 miles of pipe in 16-inch, 20-inch, 24-inch and 
26-inch diameters have been shipped by A. O. Smith as 
its part in supplying Tennessee Gas Transmission’s 
requirements for the original as well as subsequent 
construction, including looping and extensions that 
have been completed and are in progress. 


Ever since 1927, when A. O. Smith began volume pro- 
duction of welded steel line pipe and introduced internal 
expanded pipe to obtain greater yield strength, it has 
met the challenge of pipe line expansion. Today, A. O. 
Smith line pipe constitutes a large part of the petro- 
leum and gas transmission systems that interlace this 
continent. 


A. O. Smith Line Pipe is available in a complete range of sizes 
and wall thicknesses, from 8Y¢-in. to 36-in. diameters 


The A.0.Smith Casing Mill is operating at 
capacity to supply vitally needed casing 
for the Oil and Gas Industry. 


CLINE PIPE + CASING 


Chicago 4 ° Dallas 2 * Denver 2 * Houston 2 

Los Angeles 22 * Midland 5, Texas * New Orleans 12 

New York 17 ©* Pittsburgh 19 * San Francisco 4 
Seattle 1 * Tulsa 3 * Washington 6, D.C. 


International Division: Milwaukee | 


DEPENDABILITY tHrouch RESEARCH ano ENGINEERING 
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DAVISON DEPENDABLE CATALYSTS 
BUILD BETTER MOTOR FUEL 


The operating efficiency of synthetic fluid-type cracking catalysts 


is important. This operating efficiency can be assured 
by uniformity of physical characteristics and chemical purity. 
Davison's production of microspheroidal (M-S*) is tops in 
uniformity .., providing all users with a highly efficient synthetic fluid-type 
cracking catalyst. Your requirements can also be supplied in ground 
(DA-1*) form. Write for further descriptive information. Experienced 
Davison Field Service Engineers backed up with complete 


laboratory testing facilities are part of Davison’s service. 7 
*T.M.T.D.C.C. ag! 


Progress Through Chemistry 


THE DAVISON CORPORATION 





Baltimore 3, Maryland 


PRODUCERS OF: CATALYSTS, INGRGANIC ACIDS, SUPERPHOSPHATES, 
PHOSPHATE ROCK, SILICA GELSJ§SILICOFLUORIDES AND FERTILIZERS 
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BUT NOT 


The destructive action of drilling mud 

under high pressures can make short work of 

an ordinary valve. The very heart—the 

crucial seating area—can be washed out of a 

valve and into the mud pits in a matter of days. 

But not in the case of NORDSTROM MUD LINE VALVES! 

Nordstrom builds special Hypreseal valves for mud line service. There are no seats or 
discs in the line of flow to erode. Both the valve body and plug are protected by 
Merchroming, a Nordstrom process of weld-coating vital surfaces with an abrasion and 
corrosion resistant alloy. And the built-in internal lubrication system of Nordstrom valves 
makes it easy to operate always. @ There’s a Nordstrom design for every drilling 
service—Write for Mud Line Bulletin No. V-201. Rockwell Manufacturing Company, 
400 N. Lexington Ave., Pittsburgh 8, Pa. 

Wherever you are in the oil fields, you're close to a supply 

house with Nordstrom valves and Nordstrom service. 


Built 
Nordstrom Valves 


Lubricant Sealed to Keep Upkeep Down 


There’s a Nordstrom Valve for Every Drilling Service Rockwell 


Mud Lines Blow-Out Preventer Jet Lines 

Fill Lines Manifolds Casing Nests 
Release Lines Stand Pipe Kelly Cocks 

Fuel Lines Water Lines 








Ws 74115001) le ol) aa a 


For Operating Ease in Inaccessible Locations 


INSTALL 
R-S CHAINWHEEL 
VALVES 


Few Chainwheel Turns. R-S Valves are com- 
aed closed from the fully open position 
y the movement of the valve vane through 
77'A° of arc. Operating ease is one of the 
chief advantages of R-S Valves. 
Economy in First Cost. R-S narrow face-to- 
face design results in minimum number of 
working parts, less metal, less machining, 
lower weight and less supporting structure— 
hence economy in first cost. 
Accurate Engineering. Body assemblies are 
accurately engineered mechanically and met- 
allurgically. A. S. A. standards are equaled 
or exceeded in every detail. 
Low Pressure Drop Saves Power. In the open 
position the streamlined vane causes a 
Venturi action. Pressure drop is therefore 
exceptionally low. Pumping costs are re- 
duced accordingly. 
More Control Rangeability. Power-controlled 
prime movers delivering 15 foot-pounds to 
38,000 foot-pounds of torque open or close 
at any desired speed. Full closure requires 
one second to ten minutes depending on 
requirements and the type of material con- 
trolled. Positive shut-off is obtained with a 
rubber seat. 
Self-cleaning. There are no pockets to house 
sediment, no change of flow direction to 
create turbulence or wire drawing and there- 
fore less likelihood of erosion and cavitation. 
Maintenance Practically Nil. Every R-S Valve 
is designed and constructed for rugged 
service and provided with safety factors to 
give complete satisfaction in the service for 
which it is designed. Packing trouble is not 
common to R-S Valves since the shaft moves 
only with an oscillating motion. 


* 
sé. 


ECE 3 
ites 
3 


Consult your local R-S Valve Engineers, or write direct. 


R-S PRODUCTS CORPORATION « 4600 Germantown Ave., Philadelphia 44, Pa. 
An S. Morgan Smith Company Subsidiary 


DISTRICT OFFICES IN PRINCIPAL CITIES 
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Control does it 


Pipe protected by Hill, Hubbell lasts longer because we have absolute 
control over every step of the process. First the pipe is cleaned to bare 
metal with Roto-Grit Blast. Pipe is kept at uniform temperature while 
coatings and wrappings are precision applied, also at uniform tempera- 
tures. Every length is inspected with electronic holiday detectors before 


leaving the factory. 


Leaders in 


Pipe Protection 
fora 


Quarter Century 


Headquarters: 3091 Mayfield Road, Cleveland 18, Ohio 


PLANTS 
Yy Lorain, Ohio vz Youngstown (at Girard, Ohio) 
Chicago Area—Hammond, Indiana (Gibson Yard) 
Railroad in transit privileges 
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Wagner 


RS 
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The wheels of progress literally 


depend on petroleum products 
to keep them turning. Petrole- 
um products, like those of The 
Texas Company, provide fuel 
for motive power, lubricants to 
help overcome friction, coolants 
to speed production — as a few 
examples. A steady flow of these 
vital products from the refinery 
depends, in turn, on a steady 
flow of electricity—the power for 
production. 


Wagner Transformers, like this 
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bank of 2000 kva power trans- 
formers at the Port Arthur plant 
of The Texas Company, steadily 
feed electric power at the right 


voltage for use in this plant. 


Wherever electric power is used, 
in industry, commerce, city and 
farm — Wagner Transformers 
can be found, handling their 
never-ending job of supplying 
proper voltages for every pur- 
pose with complete depend- 
ability. 


Wagner engineers are qualified 
to specify the correct trans- 
former for your requirements. 
Consult the nearest of our 32 
branch offices, or write us. 


WAGNER ELECTRIC CORPORATION 
6389 Plymouth Ave., St. Lovis 14, Mo., U.S.A. 


ELECTRIC MOTORS: 


TRANSFORMERS + 


INDUSTRIAL BRAKES 


AUTOMOTIVE BRAKE SYSTEMS —~ AIR AND HYDRAULIC 


BRANCHES IN 32 PRINCIPAL CITIES 





IT’S PACKED 
WITH SATISFACTION 
WHEN IT’S PACKED 


In high-pressure compressors like this, and under all kinds of 
difficult operating conditions, Raybestos-Manhattan Packings and 
Gaskets will give long, trouble-free service. R/M Packings are made 
for high pressures, high temperatures, and extreme low tempera- 
tures, as well as for service against caustics, acids, gas, water, steam, 
petroleum and other commercial fluids. Your R/M distributor can 


help you select the right packings for your plant. Call him today. 
a i 


* 


RAY BESTOS-MANHATTAN, INC. 
PACKING DIVISION, MANHEIM, PA. 





FOR R/M '‘TEFLON’’ | 
sos + face Raia imaabi Tor oe | PACKINGS, GASKETS, SHEETS, | 
coe cae ee | RODS, TUBES, 


RAYBESTOS-MANHAT7AN, INC. Manufacturers of Packings « Asbestos Textiles « Industrial Rubber 


Products * Abrasive and Diamond Wheels « Rubber Covered Equipment « Brake Linings « Brake | SEE YOUR R/M DISTRIBUTOR 


Blocks * Clutch Facings * Fan Belts « Radiator Hose « Sintered Metal Products « Bowling Balls 
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The Mark of Sound Refinery Engineering 


HIS is the mark of McKee engineering. To oil men 


all over the world it means sound process and plant 
design, thorough, efficient engineering and construction. 
It is backed by an organization with the integrity and 
experience, the scope and resources to undertake your 
refinery project and fulfill the promise that McKee Engi- 
neering means assured results. 


DESIGN, ENGINEERING AND CONSTRUCTION FOR THE 
PETROLEUM REFINING AND IRON AND STEEL INDUSTRIES 





Arthur G. McKee & Company - Established 1905 


Headquarters: McKee Building, 2300 Chester Avenue, Cleveland 1, Ohio. 
New York Office: 30 Rockefeller Plaza, New York 20,N.Y. © Washington Office: 
1507 M Street, N. W. Washington, D.C. e England: The Iron and Steel Division 
of Arthur G. McKee & Company is represented by Head, Wrightson & Company, Ltd. 

District Engineering Offices: Union, New Jersey and Tulsa, Oklahoma 





starts with 


“*‘Do-Nut"’ shape 
support plate offers 
maximum support to 
the floating head 
without undue strain 
on the tubes, and 
tube surface loss. 


Connectidn for pres- 
sure gauge and 
thermometer; pro- 
vided on all flanged 
connections. 


HEAT EXCHANGER EFFICIENCY 
Hurenion DESIGN 


Baffles —cross flow 
segmental type ma- 
chine cut and drill- 
ed. Close tolerances 
assure maximum 
heat transfer. 


[ 


Tubes — expanded 
into tube sheets by 
means of electronic 
controlled roller ex- 
panders, tubes can- 
not be over ex- 
panded or work 
hardened. 
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TUBE SHEET © DRAIN } COVER 





TUBE 
CONNECTION 
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7 
Removable shell “"Knock-down" Type All baffles exactly Ample thickness tube 
cover for easy ac- floating head. Use spaced and solidly sheet to prevent 
cess to floating head. of floating head bolted together with undue deflection at 
minimizes thermal heavy tie rods and pass partition plate. 
expansion strains. spacers. 





The features of design which make a heat exchanger 
good are the features which contribute most to efficient, long- 
lived, trouble-free performance under your operating condi- 
tions. Since operating conditions are seldom exactly duplicated, 
industrial heat exchangers are usually custom-built . . . and 
design characteristics are different for each application. 


But while design characteristics differ, the fundamentals 
of good heat exchanger construction never change. If you are 
considering the purchase of heat exchanger equipment, we 
welcome the opportunity of showing you how SUPERIOR Heat 
Exchangers combine tested fundamentals with design features 


for performance you can BANK on 


Up 
ela 


SUPERIOR COMBUSTION INDUSTRIES INC. 
TIMES TOWER, TIMES SQUARE, NEW YORK 18, N.Y. 
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AND MANY REPEAT 
ORDERS LATER 
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Cities Service Gas Co. — first user of AAF 
automatic air filters for engine intakes — 
again specifies Multi-Duty’s proven protection 


\ lot of dust has blown across the Texas Pan- 
handle since 1929—the year Cities Service Gas 
Co. installed their first Automatic Intake Air 
Filters. 

This was the initial installation of automatic 
filters for air-intake cleaning. Only time would 
prove the wisdom of the customer's choice— 
the soundness of the manufacturer's design. 
The answer has been supplied frequently over 
the past 23 years by this user's repeat purchases. 
Pictured above are two of their most recent in- 
stallations at Hickox and Greenburg, Kansas. 
Here a total of 20 Multi-Duty Type CMS Filters 
are serving a like number of 1600 H. P. Cooper 
Bessemer gas booster engines. 


The Multi-Duty has repeated this success story 
with scores of prominent users. The reason— 
continuous automatic cleaning of the filter cur- 
tain assures both constant efficiency and uniform 
air delivery regardless of dust load. And you 
get this dependable protection with a minimum 
of maintenance—just periodic inspection and 
regular sludge removal (without shutdown). 
For outdoor service filters are equipped with 
protective weather louvers and a plenum cham- 
ber for attachment to intake. 


Write for Bulletin No. 130. See for yourself 
how the Multi-Duty makes efficient dust protec- 
tion a low-cost, trouble-free, round-the-clock 
operation, 


Pcritnsin Aw Litter 


COMPANY, INC. 


444 Central Avenue, Louisville 8, Kentucky « American Air Filter of Canada, Ltd., Montreal, P. Q. 
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Heres how 


aids the flow of.. ; 


Bendix makes scores of products useful to this industry 
e 4— 


GF 


Tos who have a part in the petroleum 
industry shoulder heavy responsibilities. 
Whatever the future may bring in new 
sources of power and heat, the present in- 
ternal economy and external safety of 
America depend on a constant flow of 
your products. The discovery of new fields 
. greater production from old wells . 
even more etiicient refini fT ethods 
better utilization of existing supplies 
and faster and more economical distribu- 
tion—these are essential to the nation’s wel- 
fare as never betore 
Bendix work two imp 


today 
tant ways to 
these responsibilities. To 
logical advance in explo 
refining, Bendix pro- 

research centers 
1 in the practical 
neces as electronics, 


help you 
forward 
ration, 

vides the 


and 
and 4000 eng 

magnetics, pneu- 

combustion, in- 

and nuclear 

ll manner of 

ses as well 

present supplies 


ical distribu 


} 


i 


work 
pipe- 


Communication—To speed such 
Bendix 


as offshore drilling, ¢ 

line C nstr 

provide 

radi n- 
y systems. 
, as proved 
oads in 

parts 


assures 


SEE 


Brilliant Bendix* TV 


The Finest Picture Science 
has ever Produced. 


Instrumentation—From the experience 
gained as the leading producer of instru- 
ments and automatic controls for aviation, 
Bendix builds electronic devices and com- 
ponents of the special quality required for 
non-stop, automatic operation of refinery 
and pipeline processes and for dependable 
geophysical equipment. These products 
range from ruggedized electronic tubes for 
many purposes, thermistors, dynamotors, 


electrical connectors, and liquid level alarms, 
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Metering — Bendix developments 
ling the greatest power from petro 


PRINCIPAL DIVISIONS 1 sexoi e101. out, raitood, mobile, | 


LABORATORIES. ECLIPSE MACHINE: Stromberg* carburetors; electric fuel pump; starter drives; coaster brakes. MARSHALL 


Z 
aviation and small engine magnetos; diesel fuel. injection; ss 


DIX FUEL METERING 


leum products with minimum consumption 
have organization ung 
preeminence in fuel metering. These de 
velopments cover all fields—from remark 
ably simple and efficient 


small engin and passenger cars 


won this uestione 


carburetors tor 
trucks 
equiy 


and precision diesel fue 
ment for railroad and marine engines, to 


injection 


highly intricate devices for ocal-engine 


planes, j turbo-jets 1 missiles 


BENDIX AUTOMOTIVE PRODUCT 
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of new an installations 


aviation radio; rador. 
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RED BANK: dynamotor:; inverters; special vacuum tubes. YU PACIFIC: telemetering; hydraulic and electrical 
£ . 


electrical connectors. BENDIX ECLIPSE OF 
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e and cu anutfacturing 
e Bendix book “Bendix ar 


This informative 
on Bendix services ar 
is available on req 
o ¢ ested executiv 
mel Ss purchasing 


= letterhead 


THE NAME MILLIONS TRUST 


BENDIX PRODUCTS: automotive brakes; power steering; . S Py carburetors; aviation brakes; landing gear; fuel metering. BENDIX AVIATION RESEARCH 
ECLIPSE: brake blocks; brake lining. ECLIPSE PIONEER: aviation instruments and accessories; foundry. FRIEZ: weather instruments. 
ke J 


QU 
actuators; depth recorders. ZENITH* CARBURETOR: heavy duty [ [> and smoll engine carburetors. SKINNER PURIFIERS: filters. SCINTILLA MAGNETO: 
‘*REG. U.S. PAT. OFF. 


CANADA, LTD.— Windsor, Ontario, BENDIX INTERNATIONAL—72 Fifth Ave., New York 11, N. Y. Cable “Bendixint” New York. 








Metameter Telemeter Receivers in 
dispatching office, Midland Building, 
Kansas City, Mo., record suction and 
discharge pressures and static and 
differential pressures coming in by 
microwave from distances nearly 400 
miles away. They give dispatcher a 
continuous visual picture of pressure 


conditions along Panhandle Eastern 


Pipe Line system. 


MICROWAVE METAMETER TELEMETERING 
on the PANHANDLE EASTERN pipe line 


Gives dispatcher the information he needs for better pressure 
regulation—enables him to foresee abnormal conditions and 
prevent interruptions —promotes greater operating efficiency 


Bristol Metameter* Telemeters, using microwave trans- 
mission over some: 400 miles of this company’s pipe line 
system, bring readings of compressor suction and discharge 
pressures and static and differential pressures to the Kansas 
City dispatching office where they are recorded by 12 Meta- 
meter receivers within sight of the dispatcher. 

Continuous information about suction and discharge 
pressure at Houstonia, Centralia, Pleasant Hill, Glenarm, 
and Tuscola, Ill., compressor stations and static and differ- 
ential pressures at Tuscola enables the dispatcher to obtain 
better pressure regulation and to foresee abnormal situa- 
tions and make corrections before they cause interruptions. 


Continuous observation of pressures along the pipe line 


system promotes economies and a feeling of security. 

Metameter Telemeters are widely used with microwave 
radio communication systems. Provisions for future use or 
additional Metameter Telemeters are made on many micro- 
wave systems at the time of installation. 

Other uses by pipe line companies include remote setting 
of regulators and flow controllers; remote readings of line 
pressure; sounding low and high pressure and flow limits 
alarms; totalizing flow through several lines. 

For further information on the use of Bristol Metameters 
by pipe line and gas companies, from coast to coast, request 
Bulletin M1700, THE BRISTOL COMPANY, 120 Bristol Road. 


Waterbury 20, Conn. ¢Reg. U.S. Pat. Of 


BRISTOL © 


AUTOMATIC CONTROLLING, RECORDING AND TELEMETERING INSTRUMENTS 
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These Plain, Hard Facts Prove It... 





You save from start to finish with 


HEVROLET 


THEY LIST FOR LESS 


Chevrolet trucks list for less than Eny truck with compa- 
rable specifications that can handle an equal payload. 
Yet your money buys a combination of great truck 
features that you'll find only with Chevrolet. And that 
means valye unmatched by any other truck in its field. 


OPERATING COSTS SAVE YOU MONEY 


Chevrolet's time-proved Thriftmaster and Loadmaster 
Valve-in-Head engines are famed for fuel, oil and 
upkeep economies. Extra-rugged frame, hypoid rear 
axle, Flexi-Mounted cab, and other features keep the 
truck rolling for many thousands of low-cost miles. 





you greater 
cos! per 
RETOR—for 





TWO GREAT VALVE-IN-HEAD ENGINES— 
Loadmaster or 
power per gallon, 
load 
smooth, 
response @ DIAPHRAGM SPRING CLUTCH— 
for easy-action engagement 
MESH TRANSMISSION—for fast, smooth 


the Thriftmaster—to give 
lower 
e@ POWER-JET CARBU- 
quick acceleration 


e@ SYNCHRO- duty models e 


ADVANCE- 


sahant atte sc seaetctes TE an aemameiie 


DESIGN 


CHEVROLET ADVANCE-DESIGN TRUCK FEATURES 


shifting @e HYPOID REAR AXLE—for 
dependability and long life ¢« 
ACTION BRAKES—on light-duty models 
PROVED DEPENDABLE 
LATED BRAKES—on medium-duty models ¢ 
TWIN-ACTION REAR BRAKES—on heavy- 
DUAL-SHOE PARKING 
BRAKE—for greater holding ability on heavy- 
CHEVROLET DIVISION OF GENERAL MOTORS, DETROIT 2, MICHIGAN 


DOUBLE-ARTICU- 


TORQUE- 


TRUCKS 


A MODEL THAT'S RIGHT FOR YOUR JOB 


With Chevrolet's wide range of models, there's never 
the problem of “too little” or “too much” truck for the 
job. Each truck is factory-matched to its job. Standard 
body on standard chassis, or standard chassis for a 
special body, there's a Chevrolet truck to cut your costs. 


YOUR INVESTMENT EARNS A HIGHER RETURN 


Big demand for Chevrolet trucks means a traditionally 
higher price when you trade your Chevrolet for a new 
one. You save money all the way with a Chevrolet— 
from the day you buy it until the day you trade it. 
See your Chevrolet dealer now—and save! 





duty models e CAB SEAT— with double-deck 
springs for complete riding comfort e VENTI- 
. PANES —for improved cab ventilation e WIDE- 
BASE WHEELS—for increased tire mileage « 
BALL-TYPE STEERING —for easier handling 
e@ UNIT-DESIGNED BODIES—for greater load 
protection e ADVANCE-DESIGN STYLING—for 
increased comfort and modern appearance 
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ELLIOTT 


Synchronous 


MOTORS 


ONE OF MANY REASONS 
FOR ELLIOTT RELIABILITY 
Starting winding bars are SILVER- 
BRAZED to heavy end ring seg- 
ments, insuring a permanent, high 
strength joint, with highest electri- 
cal and thermal conductivity. Photo 
illustrates how an assembly jig is 
used during silver-brazing to guar- 
antee accurate alignment of parts. 


This Elliott synchronous motor drives a 
Clark CMA-4 compressor. It is featured 
by the rigidity and strength of its Elliott 
“Fabri-Steel” construction in frame and 


stator core plus a number of unique de- 
sign and construction advantages. 


Long-wearing steel collector 
rings are completely enclosed and 
pressure ventilated with uncontami- 
nated air. A transparent removable 
window permits inspection or quick 
replacement of brushes. 


ELLIOTT Company 





The overhung motor rotor 
reduces space requirements, elimi- 
nates need of an outboard bearing, 
and increases efficiency. Inspection 
of the entire stator core and field 
poles is simple, since the frame can 
be shifted along its foundation to 
clear the rotor. 






























































—~ DEPT. 0&6-—— 


Plants ot: JEANNETTE, PA. © RIDGWAY, PA. 
AMPERE, N. J. ¢ SPRINGFIELD, O.* NEWARK,N. J. 
DISTRICT OFFICES IN PRINCIPAL CITIES 


Ridgway Division 
RIDGWAY, PA. 
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EATON 2-Speed equipped 
Trucks make quicker trips 


at lower cost - 
last longer, are worth more 
on the trade-in fy; 


With Eaton 2-Speed Axles drivers select the gear / = 
ratio best suited to road, load, and traffic conditions— 
the ratio for maximum economy, safety, and maneu- 
verability. Quicker trips with full loads mean more 
payload miles at lower cost per mile. Engines run in 
the most efficient and economical speed range, reduc- 
ing stress and wear on engines and all power trans- 
mitting parts. Trucks stay on the job, out of the 
repair shop. Thousands of miles are added to vehicle 
life; trucks are worth more when they are traded in. 


Let your truck dealer explain how Eaton 2-Speeds a 
will enable your trucks to haul more, faster, longer, 


at lower cost. 


Axle Division 
EATON MANUFACTURING COMPANY 
CLEVELAND, OHIO 


S 


Today, America’s roads are crowded with twice the traffic they were designed to 
carry. Help end the national traffic jam by speaking up for more and better roads. 

















Choice of 7 Case Designs 


WHEN YOU SPECIFY 


ASHCROFT DURAGAUGES 


SPECIFIC NEEDS are your best guide in can be easily removed from tl 
selecting a pressure gauge casing. Ash- asa unit 
croft Duragauge Casings, made in three To insure peak performance 


distinctly different ty pes of material and + 


mum service life in specific in 
seven different designs, meet practl lly you can choose an Ashcroft Dur: 
every installation and service require with the Bourden Tube made of 
mem of eight different types of material 
ALUMALIFE® —a special : um alloy provide unusually long tip travel, c 
} quently greater accuracy of indication 
is assured. The patented Nylon Move- 


all others. And the mi- 





ment outweal 
crometer adjustment pointer Is easy to 
get at and reset precisely while on the 


ge 


shaft. 
Remember, 
give you all 


PHENOL l 
that Is acid 
the nearby 


you choose 


needs exactly 


ASHCROFT DURAGAUGE CASE MATERIALS, MOUNTING AND DIAL SIZES 





DIAL SIZE 





BACK MOUNTING CONNECTION | 


CASE 
FLANGE [" WALL] FLUSH | LOWER] BACK 








Black Alumalife® with flat. threaded , les le res fes 
Alumalife ring vos ¥es ve ™ ih 





Black Cast Iron with flat, threaded 
ring of Alumalife on 4'2” and 6” and es les s Yes 
Bronze on 8!2”, 10” and 12” 





Black Phenol Turret with snap ring 





Black Phenol with threaded phenol 
ring. Safety blowout disc is standard 





Black Alumalife with special ring 
held tightly at top by a hinge pin and 
at bottom by a clamp screw 





Black Cast Iron with special ring 
held tightly at top by a hinge pin and 
at bottom by a clamp screw 











Black Alumalife with black clamp 
slip ring 

















AS HEROnrF wT « aes 3 


MAXWELL 


of MANNING, MAXWELL & MOORE, INC. srratrorp. connecticut 


A product 
J : 
Mk MAKERS OF ‘ASHCROFT’ GAUGES. ‘HANCOCK’ VALVES. ‘CONSOLIDATED’ SAFETY AND RELIEF VALVES, 
AMERICAN’ INDUSTRIAL INSTRUMENTS. BUILDERS OF “SHAW-BOX” CRANES. BUDGIT’ AND 


LOAD LIFTER’ HOISTS AND OTHER LIFTING SPECIALTIES 





HERE'S WHY ENGINEERS SELECT 
YOUNG HEAT EXCHANGERS 


SPECIAL BAFFLES 
FULL-FLOW OPENING 20% segmented boffies 
Designed for minimum spoced for maximum heat 
CORROSION-RESISTANT drop in pressure. transfer with minimum 
Tubes and tube sheet brazed drop in pressure. 
SMOOTH FLOW BONNET into casting. Means 10% 
Distributes fluid with min more surface for given shell 
mum turbulence to tubes. and tube diameter. 
One or two-pass bonnets 
ovailable. 


STURDY BRACKET 
Mode of heavy gouge steel 
adjustable for instollo 
n in any location 


PRECISION-BUIL 
Bofies manufactured to 
close tolerance. Clear 
ance between boffies and 
tubes, baffle and shell 
held to a minimum—re 
SHELL AND TUBES sults in maximum effi 
QUALITY GASKET Diometer and length of ciency 
Made of high grode shell and tubes voried 
heat-resistant material to suit heot transfer re- 
FULL-FLOW OPENINGS eliminates by-poss quirements 
Designed for minimum pres ng of fluid and prevents 
sure drop leakage 








Illustration shows exploded a es a3 
view of Young Type “‘F’’ two- 


y 2 A Ey ’ ” A 
poss, shell-and-tube Heat Ex- F ° U R ST N wae ™ : & P “i 
changer with fixed tube bundle. T Y Pp e s AVAI LA B L E 


COMPACT UNITS .. . PRECISION MANUFACTURED 
... STANDARD DESIGN . . . QUICK DELIVERY 


Young standardized Heat Exchangers, recognized for 
their compactness in design, provide maximum heat 
transfer per unit volume of available space with 
minimum weight. They are used for any kind of fluid 
to fluid cooling. Single or multi-pass units—fixed tube 
bundle Type “F” and removable tube bundle Type 
“R”—are available in ferrous and non-ferrous metals 
and complete range of sizes. Type “F” units are ship- 
ped from stock, and Type “R” units are available for 
quick delivery. Write for catalogs 1049 and 1149. 


. YOUNG 


Heat Transfer Products for Automo- 


1 9 


tive and Industrial Applications. 
- - . Heating, Cooling, Air Conditioning 


A Products for Home and Industry. 


A 

a « . 

Dept. 202. @ RACINE, WISCONSIN 
Factories at Racine, Wisconsin and Mattoon, IIlinois 

OIL FIELD DISTRIBUTORS 
TULSA: J. R. Meek Company, 1341 S. Boston St., Rm. 109 
LOS ANGELES: Flournoy & Everett, Inc., 5043 Santa Fe Ave. 
MUSKEGON: Harold J. Young, 206 Montgomery Bidg 
Other Representatives in Principal Cities 
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TO SPEED AND SIMPLIFY 


PIPE LINE MAINTENANCE 


It always pays to stock Dresser Repair Equipment up and down the 
line to save valuable time in making repairs. Furnished for pressures 


as high as 1000 lbs. or more, these products make short work of dozens 


of maintenance problems. Buy them direct or from our Houston 


or South San Francisco Warehouses. Write today for catalog. 


Style 40 
DEPENDABLE CONNECTIONS 


For fast connections and repairs, use time-proved 


Style 38 


Dresser Couplings and Long Sleeves. Ideal for re- 
I 

placing damaged sections of pipe and for tie-ins. 

tight. 


Quick and easy assembly—permanently 


Complete size range. 


a @ 


Style 93 Style 96 


FOR BREAKS, SPLITS, HOLES 
Dresser Split Repair Sleeves are a quick, efficient 
means of repairing breaks, splits, holes and other 
failures in pipe lines. Easy to install. No loose parts 
—no welding. Self-sealing end-gasket pressure in- 


: ‘ ” a4” 
creases as line pressure increases. Sizes 6 through 24 e 


DRESSER 


MANUFACTURING DIVISION 


Style 55 
TO REPAIR POROUS WELDS 


Dresser Porous Weld ¢ ‘lamp stops leaks fast, without 
shutting down the line. Simply put it around the 
weld and draw up the bolts. You get a permanent 


repair in a matter of minutes, Sizes 2” through 31”. 


Style 110 Style 111 


REINFORCING SLEEVES 


Now available from Dresser in the best grade 
flange-quality steel plate. Uniformly perfect shaping 
assures easy installation. Vented against pressure 
build-up. Order Dresser Welding Sleeves for welded 
lines, W eld-over Sleeve for coupled lines. Can be 
furnished in special sizes and shapes when produc- 


tion quantities are involved. 


59 Fisher Ave., Bradford, Pa. (One of the 
Dresser Industries). Warehouses: 1121 
Rothwell St., Houston, Texas, 101 S. 
Fran- 


Bayshore Highway, South San 


cisco, California. 
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thu Moder Vinacles of 


MAGNAFLUX... 


how they save 
time, money, 


lives! 


THIS BOOK TELLS 


How and Why 





... and it’s YOURS for the Asking! 


Here’s an extremely interesting, enlightening, and 


easy-to-understand book! It tells the dramatic story of / 


Magnaflux inspection methods—how, even now, 
these miracles of modern science are working night 
and day to make good products better. How they 
save money and increase production,— improve 
maintenance,— and safeguard life and property ! 


In simple, understandable words, plus more than a 
score of graphic illustrations, it explains how Magnaflux 
methods detect defects in metals and other materials— 
how Magnaflux makes it possiple to see below the 
surface; how it makes invisible imperfections visible ! 

. .. This book tells and shows you what you need to know 
about all the related inspection methods and equipment 
pioneered and perfected by the Magnaflux Corporation. 


MAGNAFLUX 


AECTS 
« 


MACH ATARURK 


% 
Aa 
eree 


CORPORATION 5928 Northwest Highway, Chicago 31, Illinois 
Reg. U.S. Pat. OF New York 18 * Dallas 9 + Detroit 11 + Cleveland 15 + Los Angeles 58 
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DO THESE “HOWS” SOUND INTERESTING? ... 
Then mail the coupon today -NOW—for your FREE copy of 
“Seeing Isn't Alwoys Believing . . . it depends on what is seen!” 


Discover how the methods and equipment developed by 
Magnaflux for non-destructive inspection can work for YOU 


1 MAGNAFLUX CORPORATION 
1 5928 Northwest Hwy., Chicago 31, IIlinois 


May | have a personal copy of the booklet 
“Seeing Isn't Always Believing” ? 


Name ————— 
Company Name __ 
Address 


City_ SS State 


' 
Se 


he ee ee ee ee me me oe ee ee Oe ee ee oe ee ee oe ee ee ee oe oe oe oe 
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“Not houses finely roofed 


or the stones of walls well-builded, 


nay nor canals and dockyards 


make the city, 


but men able to use their opportunity.” 


-_ 





— 


That is what makes a company, too—particularly one like ours! 


We are proud, of course, of our greatly expanded refining facilities 
... Of our growing crude reserves...of our pipe-lines, tankers, 
trucks and all the other physical, tangible evidence that The Pure 
Oil Company is serving America well. 


But we are proudest of our people. 


Wherever they work—whatever they do— wherever they are—in all 
the different jobs our company provides—they are showing that 
they are able to use the great opportunity given them by America’s 
need for petroleum products, and America’s way of meeting the need. 


At last count, the Pure Oil family 
included 10,800 employees and 
15,000 associated dealers. employees with over 10 years service 

If length of service is any indica- 
tion, they must think the same about 25-29 
Pure Oil as Pure Oil thinks of them. 

Here's the year-by-year standing 
of those employees who have been 


Production 

Refining 
with us for more than ten years: Transportation 
Marketing 


General Office 


























Total ps 7 $848 687 503 205 34 
THE PURE OIL COMPANY 
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a? wees 4 


IN THE CHEMICAL and INDUSTRIAL PROCESS- 
ING FIELD (Cf Round Port CYLINDRICAL 
Plug Valves handle abrasive ladings, such as 


cement slurry, coal wash water, etc., without QC. f-'s Full Round Port, CYLINDRICAL Plug Valve 


erosion — and have long life. 


has a straight level -through flow passage the same 
size and shape as the pipe itself! This means fast 
unobstructed flow of heavy or viscous ladings, 
solids in suspension, all liquids and gases. 


And—there is full straight-through pipe area in 
QC. f.'s Rectangular Port, CYLINDRICAL 


' Plug Valve, too. 
IN PETROLEUM and GAS INSTALLATIONS A.C f- 
Valves give full-area flow with fast, positive 


akaie Investigate — you need “full pipe size area” valves 


(ied for economical processing. 


IN SEWAGE PLANTS the (Cf CYLINDRICAL 
Plug shears obstructions on raw sewage lines 


provides uniaterre 1 flow Write for Catalog 4-OG, American Car and Foundry Co., Representatives in 


Valve Division, 1502 F. Ferry Ave., Detroit 11, Michigan 50 Principal Cities 
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Progress in Steel... Means More Special Tubing 


ibing has long been 

irgh Steel Company 

m of Prog- 

hed product 

yt capacity by 
duct will 

ter quantities 

vilian needs 

nce of Pitts 

to defense 1s 

that it serves in 

ishings for tank 

ircraft hydraulic 

rocket launching 

de automobile 

ind parts for 

hine tools, to 


find that Pitts 


Drawn Mechanical 


Tubing has the uniform physical qualities, products wil! be made possible by the 


accuracy, 
makes it easy 
tion time, cuts 
performance 


and civilian 


quisition 


Increase of 
Increase of 
Installation 


Installation 


Pa 


TN oT a 


Scratchbourd Drawing for Pittsburgh Steel Company by A. B. Se fcik 


and fine surface finish that extensive $60-million Prog 
to machine—saves produc- which is designed to round out the com- 
costs, and improves product pany’s line « 
Also important to defense its customers 


Program of Progress 


of Thomas Steel Company.... 

of new 66-inch High Lift Blooming-Slabbing Mill 
Blast Furnace Capacity by 12% Per Year 
Open-Hearth Capacity by 50% Per Year 


of Continuous 66-inch Hot Rolled Sheet-Strip Mill 


of 66-inch Cold Rolled Sheet-Strip Mill 


iy uate (rc i ie 
inwerieruet vem 
se 


i 


NO 


fense program 












um of Progress 


f products better to serve 
They in turn will be able 
needs are other Pittsburgh to accelerate their production of 
Steel tube specialties for power plants, items necessary to speed our national de- 
boile condensers, and refinery stills 


The expanded output of these important 


time main- 
tain a high level of civilian economy. 


>» Complete 


Complete 


» Complete 


Complete 
Complete 


» Complete | 


ittshurgh Steel Company 


Pittsburgh, Pennsylvania 

















One of the ten gauges used on the panel \4 


above 


be) 


specially designed for Emsco 


VITAL JOB FOR GAUGES 


“4 
T hat panel board is the nerve center of the rig... 
and those ten pressure gauges actually guide every 
move of the operator. This is no place to take chances 
on instruments of questionable quality; so the manu- 
facturer of the rig—Emsco Derrick & Equipment Co. 
—has chosen the gauges that have proved worthy of 
this kind of trust . . . Marsh Gauges, 

The choice of Marsh instruments by manufacturers 
of highest quality equipment in which pressure indi- 


MARSH INSTRUMENT CO. 


HOUSTON BRANCH PLANT: 1121 Rothwell St. 


Soles affiliate of Jas. P. Marsh Corporation 


cation plays a vital part, is a familiar story. And the 
reason for this preference is equally familiar to every- 
one who has rubbed elbows with those dependable 
Marsh Gauges that are doing their job so supremely 
well wherever oil flows. 

Marsh Gauges have been accorded top preference 
in the petroleum industry because they have set new 
standards all their own. Ask your supply house for 
facts or write for bulletins, 


Dept. L, Skokie, Ill. 


Sect. 15, Houston, Texas 





SUPER-TRIPLEX 


HOOKS 


SAFETY...STRENGTH...LONG SERVICE...ADAPTABILITY... 


7ou Lt discover the solution to the toughest hook problem is a Byron 
Jackson Super-Triplex Hook. Over 24 years of experience manu- 
facturing quality oil tools have gone into the design of the Super-Triplex 


line. This “know how” pays off in long, efficient service, built-in strength 


and safety, and greater adaptability of design of each BJ hook. Whatever 


your drilling requirements, you'll find Super-Triplex Hooks are built to 
withstand the heavy loads of modern drilling operations. There's a size 


for every type of drilling ... BJ engineered to fit your rig. 


Here’s how BJ makes better hooks: 


£ Only select, mognofluxed, heat-treated 7 Close metallurgical supervision through- 
steels used out manufacture 


@ 4:1 Sofety Factor 
because they're sofer 


Crews work better & “Floating Action” springs for easy hand- 
ling of all loads 


Hooks rotete easily under all loads All BJ hooks made to API standards 


large diameter 
springs cre low 
stressed for long 
life 


Solid one-piece 
shank. No load 
carrying threads 


Positive 8-position 
swivel lock uni- 
tized for easy re- 
placement 


Flexible shank 
pin connection 
ossures balanced 
load distribution 
between links 


Saddle type lower 
locking arm elim- 
motes weor on 
body 


Sub-shonk threads 
carry up thrust 
load of springs 
only 


Swivel ring ac- 
curately machined 
to seat shank 
when hook fully 
loade 


Boll bearings 
100% rated for 
each size hook 


Rugged housing 
supports lood and 
protects working 
parts from dirt 
ond grit 


Upper locking 
orms open down- 
word for easy en- 
trance of links 


Heavy body over- 
hang tokes swivel 
bail pounding 





Over 10,000 feet —Deep 
well hook designed to 
handle the heaviest strings 
of drill pipe and casing 
Is¢ d In modern drilling 
Weight of hook 5,800 Ibs 


To 7,000 feet — Medium 
well hook designed for 
wells to 7,000 teet or 
maximum load ot 

125 tons. Weight of 
hook 3,045 Ibs. 


To 10.000 teet 
Dee p we ll hook 
de signed tor 
average 10,000 
foot wells or 
maximum work 
load of 200 tons 
Weight of hook 
4.565 lbs. 


46° 

,0 10% 
To 5,000 feet - 
Shallow well hook 


is also av ailable ° 
MEANS 


ENGINEERED 
OM TOOLS 


For more detailed 
data, write for Super- 
Triplex Bulletin, or 
call your local BJ Oil 
Tool Representative. 
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for mounting 
on your new or used truck 





Now you can afford to put mobile crane power to 
work — even on jobs that do not warrant the invest- 
ment in high production machines. Mount the new 
TL-10 crane on your truck—new or used—and know 
what it means to put your stockpile ‘‘on wheels’’— 
what it means to profitably mechanize that multitude 
of material handling, lifting, loading and erection 
jobs that ordinarily are handled by high cost labor. 
Or, mount on barge, pier, dock, bin, etc. to handle 
materials faster — anywhere! The new Lorain TL-10 
is the right size — and the right price — to fit any 
material handling problem! 


YOUR THEW-LORAIN 
DISTRIBUTOR CAN OFFER ae 
A CRANE FOR EVERY NEED The new “baby” Lorain TL-10 is a ‘‘chip-off-the-old 
block’’. It has the famous Lorain ‘‘TL”’ quality and fast, 
Even before the new TL-10 Truck Crane smooth operation. It is an off-spring of the world’s first 
was “born”, your Thew-Lorain Distribu- truck crane built by Thew-Lorain more than 30 years 


tor offered the world’s most complete ago. The new TL-10 has a pedigree you can bank on! 
selection of cranes on rubber. With the 


new Lorain TL-10, he can now fill all of 


your needs! No reason now to delay 


THE THEW SHOVEL €O., LORAIN, GHIO 


mechanize your material handling 
jobs today! The new TL-10 has ar- 


rived! Check it over at your ” ee | = Yi 
Thew-Lorain Distributor! F ‘ oO a? 7 | ! | Py 
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SAVE TIME TWO WAYS 


wth FOLEDO SIMPACT 


for all 1’ to 2” threading! 


a PIPE eae 


10 
quick cHANGE 


~{T  guick THREADING 


ONLY ONE SET OF DIES for 4 
pipe sizes. 

FASTER CHANGE OF SIZES! Just 
push the size selector button, slip 
dies in proper steps, turn head slightly 
and die size is changed! 

EXTRA RUGGED FOR EXTRA 
LONG LIFE... producing accurate 
threads. 


EASY TO OPERATE... simple in 
design ... fewer parts... light in 
weight. 
AMAZINGLY COMPACT... will 
thread a pipe projecting through a 
wall as short as 614" 
> ACCURACY THROUGH THE YEARS 
. dies recede along tapered steps 
»..MO Cams to wear. 


“ LOW COST! This remarkable self- 
contained tool assures smooth, per- 
fectly tapered, leak-proof threads at 
lower cost! Play safe! Buy Toledo 
Simpacts at your dealer. The Toledo 
Pipe Threading Machine Co.,Toledo, 

Ohio. New York Office: 165 Broad- 
PIPE TOOLS. POWER DRIVES way, Room 1310. 
i POWER PIPE MACHINES 
AUTOMATIC DRIP OILING 3-CHUCK JAWS. Simpact pipe TOLEDO SIMPACT DIES are SIMPLE ... COMPACT. Note 
Oil pockets in head of a Simpact holder with 3-chuck jaws is easy made of high speed steel and are the simplicity of the Simpact. No 


collect oil and drip directly on to center, and assures perfect easily resharpened. complicated cam parts to clog 
dies. aligned threads. with dirt and wear. 
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Pipeline Enamel STAYS PUT... 
reinforced with Fiberglas Coromat 


HERE’S 
WHY 





Two facts are clear from pipeline construction records. 

First, nothing equals glass for reinforcement and pro- 

tection of pipeline enamel coatings. Second, more miles 

of pipeline coatings are protected by Fiberglas Coro- 

mat* than by any other glass wrap (over 700 million 
juare feet in use). 

Coromat is effective, because it makes the enamel 
effective! It draws permanently into the coating. Adds 
strength keeps enamel on the pipe in uniform 
thickness. As it is wrapped on, Coromat helps to 
control loss of enamel, eliminates holidays by breaking 
gas and air bubbles. Once in place, this membrane of 
fine fibrous glass prevents heat sag and cold flow. It 
lessens damage to enamel from backfill impact, and 
ncreases resistance to soil stress 2 to 5 times. 

In application, Fiberglas Coromat saves time and 
Parallel reinforced for fast, break-free wrap- 
ping—-easy to handle, uniform in quality. Contact 
your nearest Fiberglas branch office for full information 
and prompt service. OWENS-CORNING FIBERGLAS 
CORPORATION, Dept. 54-K4, Toledo 1, Ohio. 


*Fibergias and Coromat are trade-marks (Reg. U.S Pat Off.) of ( 


trouble. 
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For added protection 


FIBERGLAS 
OUTER WRAP 


Tough glass-and-bitumen construction— pioneered by Owens- 
Corning—cushions enamel against backfill shocks, soil 
stresses, bumps in handling. Perforated to release air and 
gases. Keys firmly into enamel. 


OWENS-COKNING 


FIBERGLAS 





nad — — ...- FOR GOOD! 


»rporation for products made of or with fibers of glass 








On the plains of Texas 
In the hills of Pennsylvania 


mpressors, in the refinery for general plant air, purging gas, refrigeration 
its, and handling butane-butylene, as well as in the field for pressure 
ed their worth, as is evidenced by the many machines 
in daily use in practically every oil-producing section of the country. 
The ability of Fuller taries to perform, day in and day out, with minimum attention, 
I n , has earned for them a well deserved position in the oil 
andling of weak wells, and the volume demanded, without 
and supervision problem, they have proved to be an eco- 


boosting and gas gathering, have f 


supervision, an 
fields. Particr 
creating a Sé 
nomic and practical answer for many producers. 

Simplicity of construction has proved to be one of the important factors . . . the only 
moving parts being the rotor, bearings, blades. No valves to leak; no seats to grind, 
giving full boosting capacity for the life of the machine. A simplified direct drive 
eliminates power transmission losses 

Rotary Compressors are available in a range of cylinder mbinations up to 
ic intake) at normal speeds, with a reasonable variation in speed 


r turbine drive. 


FULLER COMPANY, Catasauqua, Pa. 
120 So. LaSalle St., Chicago 3 
420 Chancery Bldg., San Francisco 4 


Write for Bulletin C-6 


L oe Sis 
C-227 
ul q* s PIONEERS OF HIGH-EFFICIENCY VANE-TYPE ROTARY COMPRESSORS 
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How they built more trips into 
McKissick’s biggest traveling block 


HE 300-ton capacity rating of 

this new McKissick traveling 
block means that its sheaves get a 
real workout every trip. To keep 
sheaves in proper alignment, reduce 
friction and wear, and insure longer 
block life, McKissick mounts the 
sheaves on Timken”™ tapered roller 
bearings. 

Because Timken bearings carry 
both radial and thrust loads, they 
locate the sheaves positively, irre- 
spective of lead of line. True rolling 

motion and incredibly smooth sur- 

face finish of Timken bearings vir- 

tually eliminate friction. There’s no 

Sm sperne= J a : problem of uneven sheave wear, 
~ ee line wear or wear in the bearings. 


Suis == 


7 = 


Timken bearings insure longer 
life another way. They keep shafts 
and housings concentric, making 
closures more effective so dirt and 
moisture stay out—lubricantstaysin. 


As a result, even under the heav- 
iest loads, traveling blocks equipped 
with Timken bearings keep operat- 
ing dependably, give more years of 
service. Maintenance time is re- 
duced. There’s less time out for 
repair. 


NJ 
N 
N 
N 
as 
N 
S 
x 


No other bearing gives all the ad- 
vantages offered by Timken bearings. 
Specify Timken bearings in the oil 


McKISSICK PRODUCTS COR- 
PORATION of Tulsa, Okla- 
homa mounts sheaves of 
new 300-ton capacity travel- 
ing block on Timken bear- 
ings as shown in diagram. 
Note that thrust collars— 
required with straight roller 
bearings—are eliminated, 
thus simplifying design. 


TIMKEN 


TAPERED ROLLER BEARINGS 


field equipment you build or buy. 
The trade-mark “Timken” is your 
assurance of value. The Timken 
Roller Bearing Company, Canton 6, 
Ohio. Canadian plant: St. Thomas, 
Ont. Cable address: ““TIMROSCO”,. 


This symbol on a product means 
its bearings are the best 


GREATER LOAD AREA 


Because the load is carried on 
the /ine of contact between 
rollers and races, Timken bear- 
ings carry greater loads, hold 
shafts in line, wear longer 
The Timken Roller Bearing 
Company is the acknowledged 
leader in: 1. advanced design 
2. precision manufacturing; 3 
rigid quality control: 4. specia! 
analysis steels 


NOT JUST A BALL CD NOT JUST A ROLLER “— THE TIMKEN TAPERED ROLLER (> BEARING TAKES RADIAL ©) AND THRUST —-)~~ LOADS OR ANY COMBINATION 
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.. Greatest Improvement in Tank Heating in 30 Years 


Brown Fintube Thermo-Flo Tank Heaters are more _ efficient heating; and preventing any stratification of 
efficient, and usually cost less plus their installation, than temperature or gravity in the tank. 


the cost of just installing equivalent capacity of old TYPICAL INSTALLATIONS 
fashioned bare pipe coil in the bottom of the tank. poets 
IN MAJOR REFINERIES 


Brown Thermo-Flo heaters mount vertically, on Purchased on the Basis of Proven Advantages 
adjustable legs about 12’’ above the tank bottom, thus Tank Farm No. 81 Heaters 
preventing depositing on the tubes; and avoiding the Tank Farm No. Heaters 
lost efficiency of heating the tank bottom, and a layer Tank Farm No. Heaters 
of sediment. The bottom of the tank is uncluttered and ah ca) 
easy to clean. The entire surface of the fintubes is Tank Farm No. Heaters 
exposed to the tank contents. Material adjacent to Tank Farm No. Heaters 
the fintubes is heated quickly and rises rapidly, form- Tank Farm No. 8........++..+++ Heaters 
ing a thermal syphon or flow past the fintubes; keep- Above heaters being used to heat viscous crude oils, 


e . : lubricating oils, tar, asphalt, etc. 
ing the heating surfaces clean; assuring extremely 


«.. BROWN FINTUBE CO. __} 


Heaters 


1 
2 
le CU i eadsn4en eeu Heaters 
5 
6 
7 











; HOME OFFICE and WORKS © ELYRIA, OHIO yian eee aN 





E 


MEAT TRANSFER PRODUCTS Fe t be oe Fintube 


Heater for 


Heater for 
nae = Railroad Tank Cars 


Storage Tanks 
a — 
7" oc 


Suction Heater 


a : Ss ate 2 for Storage Tanks 


Sectional Hairpin 
Heat Exchangers 


Processing Tanks ‘ Air Heoter 
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no axe to grind 


Since Torrington makes every basic type of anti- 
friction bearings, our engineers are able to make im- 
partial recommendations for the type best suited to 
your needs. 

Perhaps your application calls for spherical roller 
bearings. Maybe tapered roller, straight roller, ball or 
needle bearings are what you need. Or, Torrington can 
design a special bearing, tailored to your requirements. 

In short, whatever your friction problem, there’s a 
Torrington bearing to solve it. Why not ask us to 
help you? 


THE TORRINGTON COMPANY 
South Bend 21, Ind. Torrington, Conn. 
District Offices and Distributors in Principal 
Cities of United States and Canada 


TORRINGTON BEARINGS 


Spherical Roller ¢* Tapered Rolier * Straight Roller * Needle © Ball * Weedle Rollers 
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...Here's Why! 


Aeroquip Detachable, Re- 
usable Fittings reduce hose 
line inventory. For on-the- 
spot replacements cut bulk 
hose to required length and 
attach fittings. 

Unique Fitting design pro- 
vides quick, easy assembly 
and assures positive grip on 
hose. No adjusting is re- 
quired after assembly. 


Hose is constructed of seam- 
less synthetic rubber com- 
pound reinforced with two 
cotton braids and a high 
tensile steel wire braid. 


Wide range of male and 
female end fittings in all sizes 
meet practically every re- 
quirement. Fittings are de- 
signed to SAE and JIC 
specifications. 


Tough, durable Aeroquip 
Hose Lines are fire resistant. 
They perform satisfactorily 
at extreme temperatures— 
from —40° to +275° F. 


Aeroquip Hose Lines ar 
widely used with hydraulic 
fluids, lubricants, water, 
gasoline, Diesel fuel, air, and 
many other fluids. 


=y/\ Loy, fut 


AEROQUIP FLEXIBLE HOSE LINES OUTSELL ALL OTHERS 
FOR INDUSTRIAL AND AIRCRAFT APPLICATIONS 


=wleroquip 


AEROQUIP CORPORATION, JACKSON, MICHIGAN 


BURBANK, CALIF. « DAYTON, OHIO « HAGERSTOWN, MD. © HIGH POINT, N.C. © MIAMI SPRINGS, FLA. 
MINNEAPOUS, MINN, ¢ PORTLAND, ORE. © WICHITA, KAN. e¢ TORONTO, CANADA 
AEROQUIP PRODUCTS ARE FULLY PROTECTED BY PATENTS IN U.S.A. AND ABROAD 


SALES OFFICES: 
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For Long 


Trouble-Free Service 


USE 


Se 


GARLOCK 751 (cotton) Lattice- 
Braid Packing for hot or cold water. 


bs "rey 


— we 


GARLOCK'’S specially designed 
Lattice-Braiding machines. 


(JARLOCK 
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Cross sectior 


Garlox 


The Greatest Improvement Ever 
Made in Braided Packings! 


The strands of Garlock Lattice-Braid packings are braided 
through and through on specially designed braiding machines. 
Since all strands are strongly linked together into a single unit, 
they are firmly held together even when the packing is worn far 
beyond the limits of wear of ordinary braided packings. 

This exclusive lattice braiding also provides unusual flexi- 
bility and semi-automatic pressure action which keeps the pack- 
ing properly adjusted in the stuffing box. Longer service with 
less attention. 

Garlock Lattice-Braid is manufactured from flax, cotton, 
asbestos, wire-inserted asbestos and ‘“Teflon’’—for various types 
of service. Furnished in ring, coil or on reels. 


Write today for the new Lattice-Braid Folder. 


THE GARLOCK PACKING COMPANY £ \ 
PALMYRA, NEW YORK f/ + 
7 2 = 


Bary" 2 


PACKINGS, GASKETS, OIL SEALS, 
MECHANICAL SEALS, 
RUBBER EXPANSION JOINTS 


Tulsa, Okla. Houston, Tex. 
Los Angeles, Calif. 





4p 
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PIPE WITH YEARMARK 


ED. YOU KNOW THE Bare: 


Date of freedom—date to remember! 1620, the landing of the Pilgrims opened a new era 
in human rights. Their voyage was long, perilous, filled with hardships—but it marked 
the New World as a land of hope. 

When you next order steel pipe be certain to specify WHEATLAND, the pipe with the 
Yearmark. It is your assurance of quality inside and out. The date, welded into each 
length is a mark of pride...a date to remember. 


WHEATLAND TUBE COMPANY 


BANKERS SECURITIES BUILDING, PHILADELPHIA 7, PA. 


Scrap is urgently needed to help keep America strong and free. Do your part — gef in your scrap today! 
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another leading refiner who desalts with PETRECO 


The Standard Oil Company of Ohio is 
a long-time user of Petreco Electric 
Desalting. Like many other oil indus- 
try leaders, Sohio installed a Petreco 
desalting plant in one refinery, then 


repeated with Petreco in another. 


The merit of a refining process often 


can be appraised by the caliber of the 


refining organizations who install, use 
and re-order. Petreco invites you. to 
check into the large number of lead- 
ing refiners who, like Sohio, use 
Petreco Electrospheres. 

For descriptive literature and complete 
information on Petreco desalting, call 


or write 


PETRE<O 


ELECTRIC PROCESSES FOR THE PURIFICATION OF PETROLEUM 


CRUDE OIL: REMOVAL OF SALTS, SOLIDS AND OTHER IMPURITIES; DEHYDRATING 
DISTILLATES: ACID, CAUSTIC AND DOCTOR TREATING 
FUEL STOCKS: DESAPONIFICATION 


PETROLITE CORPORATION 
PETRECO DIVISION 





3202 S. WAYSIDE DRIVE, HOUSTON 3, TEXAS 
1300 E. BURNETT ST., LONG BEACH 6, CALIF 
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GAUGE HATCHES provide a gas tight closure V-114 INTERNAL TANK VALVES are pro- 
for gauging, sampling and taking temperature vided with a fusible link that mel 
V-113 VENT VALVES conrcro! tank readings. Pedal type hatch opens with a nat- when subjected to fire, verte a 
breathing, minimizing vapor losses ural straight downward foot movement. Flanged valve instantly, and cutting off the 
and deterioration of product. High or screw mounting. Also clamping cover type flow from the tank. 3”, 4”, 6”, 8” and 
flow capacity. 2” to 12” sizes. 42 oz. for pressures from 2 oz. to 15 Ibs 10” sizes. P 
to 8 oz. pressure Or vacuum settings. 


V-108 EMERGENCY PRESSURE RELIEF 

VENTS provide instant relief for exces- 

sive internal pressures, resulting from 
TYPE "E” FLAME ARRESTORS can with- exposure fires, etc. Furnished in 6”, 
stand long exposure to fire. The 8”, 10", 1544” and 2012” sizes. 
“banks” have vertical straight through enemas easqmanenerne=anasase 
passages— minimizing entrainment and 
pressure drop, and are “extensible” 
for easy cleaning. 2” to 10” sizes. 


@ Oceco Vents eliminate the free 


breathing resulting from temperature changes and 


pumping — protect the quality of the stored 


Ww 
discharge of vaporized liquids. They control tank | (\' 


product —and prevent “blow-outs” and “cave-ins”. 


Iceco Flame »Sitiv top — 

Oceco Flame Arrestors are a positive flame stop SWING LINE EQUIPMENT — complete 

thev prevent explosions and fires. facilities including heavy duty tank 

y P P . ° nozzle; efficient double elbow swing 

P a joint; swing pipe; cable clamp; cable; 

TYPE “BE” VENT UNITS consist of a Specify Oceco Fittings throughout for all your sheave bracket and internal or exter- 

-113 Vent Valve with snuffer, nal winch. 

mounted on a Type “E Extensible 

Bank Flame Arrestor. 2” to 10” sizes. 

Unsurpassed for efficiency and relia- 
bility. 


tanks— and get proven, dependable, trouble-free 
protection for only a fraction of one per-cent of 
the value of the tank and its contents. 


A few of the most popular Oceco fittings are 
illustrated and described briefly herewith. But 
send for the Oceco Data Sheets. They give full 
details and specifications, and complete listings of 
sizes, weights, dimensions, etc. Let the Oceco 

WATER DRAW-OFF VALVES for Engineers — pioneers in this work — help you 


drawing water from the bottom of 


storage tanks. Unique double valve © equip your tanks for utmost safety and economy. SEND FOR THE OCECO DATA SHEETS. 


construction permits the valve 
chamber to be drained to prevent Ask for sheets on the individual fit- 


freezing, and the working valve tings in which you are most inter- 
serviced without emptying tank ested, or send for the complete set. 
2” x1% 3” x 2” and 4” x 3” sizes WRITE TODAY, 

see = ses « 


Engineering and Sales Representatives in the Principal Cities 


THE JOHNSTON & JENNINGS COMPANY 


4700 West Division Street ° Chicago 51, Illinois 
* division of PETTIBONE MULLIKEN CORPORATION * 
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for accurate well surveys... 


SPERRY - SUN 


Specially trained and 4 record of the inclination and the direc- 
equipped crews for Surwel (Gy- ee on ; tion of the hole is made at any depth. 
roscopic) Multishot Surveying “ 4 Unaffected by magnetic influ- 
Service are available out of S@ M—— ences, the instrument can be used 
Houston, Texas, Lafayette, La, Tamm. ° in surveying cased holes. Human 


Long Beach and Bakersfield, Cal., | ‘ ~ errors are eliminated by the quto- 





prepared to perform anywhere in ‘ " 1A matic operation, which also per- 
the United States. ie mits the making of confidential 
These crews, using the Sperry-Sun a 4 surveys. 

Gyroscopic Surwel Multishot Survey- m, d i Operators around the world 
ing Instrument, require about one hour (i ss ™ cre also profiting through use of 
for 2 surveys (in and out) for each 3500 .. Sperry-Sun’s E-C Inclinometer, 
feet depth on a wire line, and about two |} Sy “ame Syfo Clinograph, Non-Mag- 
hours on the drill stem, depending upon netic Drill Collar Rentals 
available rig equipment and the ability § 1 ee ) and Polar Core Orienta- 
of the rig crews. A permanent photographic 


eS “f ~ Bad Neen mg 4 pe, 
i 4 's * et A} ’ 
Y - fet (ays ** a a 
¢ - » oe. ie of 2 
LI Le Hes 7 a 
Fes \ nf, 64 aK : X ¥ 
7 \ <2 "ae g f a Cae ° 
SON ' ie 


SPERRY-SUN WELL SURVEYING COMPANY 


3118 BLODGETT AVENUE HOUSTON, TEXAS 


Philadelphia, Pa. Falfurrias, Texas Odessa, Texa: Marshall, Texas Long Beach, Calif. Oklahoma City, Obie. 
Lofayette, Lo. Sakersiield, Calif. Moulden Oil Field Services, Casper, Wyo. Crossville, IIlinois 


sites ie are ere | 
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DEHYDRATING * DESALTING - CORROSION 
INHIBITING » SCALE PREVENTING 
PARAFFIN REMOVING 











Having specialized in the production of petroleum emuision- 
breaking chemicals longer than any other organization, the 
Tretolite Company offers a wealth of service know-how and 
a background of research effort which insures a quick and 
economical solution for your emulsion problems. 


The disposal of waste-oil and oil-bearing waste waters can 
result in serious stream pollution problems. Tretolite 
offers advisory service and an effective line of oil-in- 
water demulsifiers. 


The efficient extraction of harmful salts from refinery charg- 
ing stocks by the use of chemical demulsifiers has been 
carried on by Tretolite for many years. Ask about the 
complete Tretolite desalting service. 


Every year, both in the field and in the refinery, corrosion 
takes a costly toll in metal equipment destroyed. KONTOL, 
the Tretolite Company corrosion inhibitor, is applicable both 
in the field and in the refinery, and can already cite many 
effective case histories of protection. 


Effective prevention can stop many costly scale accumulations 
before they cause operational difficulties. The Tretolite S.P. 
chemicals prevent adherence of scale-forming inorganic 
solids on the working surfaces of pumps, pumping equipment, 
valves, flow lines and traps. 


In many instances, an effective paraffin solvent can prevent 
the accumulation of line-plugging paraffins and asphaltines. 
Tretolite Company paraffin removing chemicals have both 
solvent and detergent properties, and often deliver excellent 
results at minimum cost. Ask your Tretolite field engineer 
about SOLVO or PARASOL. 
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Wuen WATER WELLS and Pumps fail, slow up in pro- 
duction or need servicing, Layne stands ready to answer your call with 
the world's largest *inventory of parts and supplies, the greatest number 
of rigs, the biggest staff of crewmen—and more years of experience than 
any other organization in the country. Furthermore, if obsolete parts 
are required, Layne has fully capable engineers, machinists, foundrymen 
and factories for designing, casting and machining anything and every- 
thing needed for complete and efficient repairs. Layne service men 
know from actual experience just what can be done, and most im- 





portant of all, exactly how to do it. 

Advisedly, Layne keeps, safely filed, exact specifications 
and full details on all of their installations for instant use in both 
emergency and routine calls. If your water well or pump is not per- 
forming efficiently or is showing signs of possible failure, Layne will 
gladly make an inspection and give you a service job report, Address 
Layne & Bowler, General Offices, Memphis 8, Tenn. 








(*for all makes of pumps) 








VERTICAL TURBINE PUMPS—WATER TREATMENT 
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W-K-M COMPANY 


P. O. BOX 2117 HOUSTON 1, TEXAS 
727 W. SEVENTH STREET, LOS ANGELES, CALIF. 
EXPORT OFFICE: 30 Rockefeller Plaza, New York, N. Y 


This new W-K-M Catalog is 
yours for the asking. It explains 
all the design, construction and 
operational features of W-K-M 


REFINERIES 


One of the toughest jobs for a refinery 

valve is in hot fluid catalyst cracking slurry 

oil lines, where operating temperatures hit 900°. 
W-K-M Valves up to 16” are used in this service 
and many other refinery applications with outstand- 
ing success, including propane-deasphalting and fuel 


manifolds. W-K-M Valves have built unusually long 
service records in thermal cracking units at high 
pressures and temperatures up to 1050’ F. 


PRODUCTION 


W-K-M Valves have proved their worth in Christ- 
mas Tree and related services as is demonstrated by 
the fact that 80% of the world’s high pressure wells 
are controlled by W-K-M Valves. 


GASOLINE PLANTS 


An important development has been made by 
W-K-M in valves for handling propane and other 
light hydrocarbons. The basic design of the W-K-M 
Process Valve has been retained, and Teflon inserts 
are swaged into the regular seat replacing the com- 
bination wiper and seal ring. In normal daily oper- 
ation, the Teflon insert serves as the seat. In case 
of fire, which might damage the Teflon seats, the 
steel seats will remain in service. 


PIPELINE 
You'll find W-K-M Valves from 2” to 30” in sour 


crude lines, gas lines and gasoline lines. They are 
operated by hand wheels, motor operators, air cyl- 








inders, controlled by radio. No other valve will han- 
dle so many pipeline jobs so well, so efficiently and 
for such a long time between installation and first 
maintenance. 


CHEMICAL PROCESSES 


Hydrochloric acid, chlorine gas, ethylene gas, 
ethyl and isopropyl alcohols are among the prod- 
ucts efficiently handled by W-K-M Valves. More and 
more W-K-M Process Valves are being installed in 
process plants because of their extraordinary ability 
to cope with the unique conditions of operations 
called for in processing plants. Take the case of 
highly-taxed ethyl alcohol, for instance, where minor 
packing leaks and product contamination cannot be 
tolerated. W-K-M Process Valves fit the application 
perfectly as illustrated by the growing number of 
them being ordered for this service. 


W-K-M DESIGN AND CONSTRUCTION 


W-K-M Valves are precision made with features 
of design, construction and performance which set 
them far above ordinary valves. You'll find W-K-M 
on the tough jobs.You'll find them doing a good job 
where other valves have failed. Why not look to 
W-K-M Valves to solve your valve problems. It’s only 
logical when they handle the tough jobs so well, 
they'll give better service, longer life with less main- 
tenance on any valve job. Send for W-K-M Catalog 
No. 700-52 and specify whether you need Production 
Valves, Pipeline Valves or Process Valves, 








Need coloring dyes, fluorescent colors, 
blooming agents, additives for your gasolines, 
lube oils, greases, waxes, industrial products? 


PATENT CHEMICALS, INC. is your dependable source! 


MANUFACTURERS OF DYES AND CHEMICALS 


In addition to an extensive line of dyes, 
fluorescent colors, additives, blooming 
agents, etc., the technical staff of The 
Patent Chemicals Company specializes 
in petroleum problems and is available 
for the study and preparation of par- 
ticular products to meet special re- 
quirements involving dyes; fluorescent 
colors; additives; blooming, wetting 
dispersion agents, etc. 


pioneers in gasoline colors « petroleum additives 


PATENT CHEMICALS special products for the petroleum industry 


FLUORESCENT COLORS 


blooming agents for solvent extracted and additive 
compounded lube oils. 


GREASOL COLORS, for greases 
STEARO COLORS, for waxes 


AVIATION GASOLINE DYES 

. the new Petrol “ERO” Blue goes further and 
meets today’s aviation gasoline specifications . . . 
also available is the original aviation gasoline dye, 
Petrol PC Blue, which for more than 20 years was 
the standby coloring agent for aviation gasolines 

. inquiries are invited for the new “ERO” Blue 
and for the old Petrol PC Blue for coloring aviation 


gasolines. 


PATENT 


PATENT 
CHEMICALS, INC. 


CHEMICALS 


“PETROL” COLORS 
for gasoline, kerosene, diesel and tractor fuels . . 
Bronzes, Ambers, Blues, Greens, Golds, Yellows, 
Purples, Oranges, Reds, Browns, Blacks. 

GASOLINE ADDITIVES 

. inhibitors for gasoline, oils, rust . . . high pres- 

sure lubricants, stabilizers, emulsifiers, detergents, 
wetting agents, dispersing agents. 

PETROL BLUE WHITENER R and B 
are used to neutralize undesirable yellow shades in 
uncolored gasoline or kerosene. 

DEBLOOMING AGENT A 
has the property of neutralizing blooms in lubri- 
cating oils. 

N. P. A. COLOR 
has the property of changing body color of pale 
oils to red cast, without affecting natural fluores- 
cence. 


PATENT CHEMICALS 
Mel (ee):170).7-0i30) 


PATENT FUELS & COLOR 
CORPORATION 
MANUFACTURING DIVISION 


335 Mclean Boulevard 


MARKETING DIVISION 
2410 Carew Tower 


Cincinnati 2, Ohio Paterson 4, New Jersey 
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..- IT’S WISE TO STANDARDIZE 
Thimi sane 


SOLD EXCLUSIVELY 
THROUGH SUPPLY STORES 


WELL EQUIPMENT MFG. CORP. 


TEXAS 
CHIKSAN COMPANY 


AN EXPORT 








Downingtown Iron Works, Inc. 
These two exchangers, fabricated by Downingtown Iron 
Works, Inc., Downingtown, Pa., are used in condensing 
benzene. Ampco Metal Tube sheets are welded to a steel 
shell and the heads, also made from Ampco Metal, are 
me, welded to steel flanges. All welding is done with 
: Ampco-Trode* electrodes. Shell diameter 


~ aad Tube length 10 feet. 














2 NEUSE ORE 


The Whitlock Manufacturing Co. 

This 4-pass exchanger was fabricated by The Whitlock 
Manufacturing Co., Hartford, Connecticut. The service is 
product cooling, with river water as the cooling medium. 
Channel cover — steel, lined with Ampco Metal Grade 8. 
Chonnel, including flanges — Ampco Metal Grade 8. Tubes 
— 1323 sq. ft. — %” OD x 16 BWG x 16-0" Ampco 
Metal Grade 8. Physical construction — Whitlock Type 
4-ST-4 straight tube floating head (split-ring assembly de- 
sign). Shell diameter — 27 inches ID. 




















Valve bodies 


-AMPCO META 


resist corrosion 
and erosion 


. e~ can get better service from your heat exchangers, when you use 
Ampco Metal for those parts that are subjected to attack by corrosion 
or erosion 

But heat exchangers are not the only application for Ampco Metal. 
You find it used in many places in the process industries and in marine 
service as well . . . for tanks, pipe, separators, bubble caps, fractionating 
towers, stills, condenser water boxes, agitators, etc. — wherever you need 
high resistance to corrosion and erosion, 

Ampco Metal Grade 8, one of the Ampco series of engineered alu- 
minum bronze alloys, is Boiler Code approved for unfired pressure vessels. 
In addition, you get these unique properties: high resistance to corrosion 

high tensile (75,000 psi) ... high physicals at extreme temperatures 

high strength to weight ratio . . . high impact and fatigue values 
(Charpy @-423° F., 93 ft. lbs.; @ 70° F., 75 ft. Ibs.; fatigue limit 28,000 
Ibs. @ 100,000,000 cycles) . . . high resistance to wear from erosion, 
abrasion, cavitation pitting . . . high compressive strength (E. L. in Comp. 
25,000 psi) .. . high modulus of elasticity (18,000,000). 

Moreover, Ampco Metal Grade 8 is easy to fabricate with Ampco- 
lrode* welding wire, rods, or covered electrodes. And, Ampco Metal Grade 
8 is available in a variety of forms — sheet, plate, extrusions, pipe, tubes, 
fasteners, etc. Since it is the answer to many problems, it may help you. 


Consult your nearest Ampco Field Engineer or write us for further 
Fabricating Ampeo Metal with 


information, 
Inert Gas Consemable Electrode 


Mail this coupon today! & welding 


[----------- 


Ampco Metal, Inc., Milwaukee, Wisconsin 


AMPCO METAL, INC., Dept. OG-11, Milwaukee 46, Wisconsin 


Send me information on the application of Ampco Aluminum 
Bronzes for corrosion-resistant service in the Process Industries. 


Ampco Metal, Inc. 


West Coost Plant — 


RE eT eS ne AAR Oe Title........ 


Company 


Company Address 





City. 








LANE@ WELLS “Koneshot’” process 
insures maximum penetration with 








DU PONT f° 
JET PERFORATORS 


The Lane-Wells organization(Los Angeles) ,operating seventy- 
one domestic branches, and subsidiaries in Canada and Ven- 
ezuela, is the oldest specializing in oil-well perforation. 

Well aware of the importance of deep penetration, Lane- 
Wells offers customers ‘‘plus-value” shaped charge perforat- 
ing with Du Pont Jet Perforators. They recognize that deeper 
penetration into the producing formation promotes greater 
productivity and can mean the difference between a paying 
well and a dry hole. 

Every perforating job presents obstacles. Casing may be 
eccentric within the well bore. A caving formation in the 
producing zone may result in cement sheaths of doubtful 
thickness. Drilling mud filtrate may have permeated the 
formation and blocked the producing zone. 

Surest way to overcome obstacles of this kind is to use 
perforating tools that give maximum penetration. That is 
why Lane-Wells recommends and uses Du Pont Jet Per- 
forators. 

Laboratory tests, periodically repeated, have assured Lane- 
Wells engineers that Du Pont Jet Perforators consistently 
give greater penetration—through one, two, or even three 
strings of casing—and at temperatures up to 350°F. 

When you're next in the market for perforating service. . . 
you can be sure you'll get maximum penetration by specify- 
ing that Du Pont Jet Perforators be used on the job. And 
you'll be saving money in the long run. Ask the Du Pont 
representative in your area for complete information or write: 
E. I. du Pont de Nemours & Co. (Inc.), Explosives Dept., 
Wilmington 98, Delaware. 

















DU PONT EXPLOSIVES 


Blasting Supplies and Accessories 
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BETTER THINGS FOR BETTER LIVING ... THROUGH CHEMISTRY 
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.. To provide the foundation for the City- 
County Building in Detroit's new Civic 
Center, Raymond placed 126 Gow caissons, 
with diameters of 48 to 74 inches, to depths 
=xceeding 100 feet to hardpan. The caissons 
were belled out on the hardpan to varying 
diameters. Completion of this project ahead 


140 CEDAR STREET + NEW YORK 6, N. Y. 


tHe 


IN THE PRINCIPAL CITIES OF UNITED ST 


{\D CENTRAL AND SOUTH AMER 





RAYMOND 


solves 
another tough 


job! 





CONTRA 

0. W. Burke Co 
{RCHITECTS 

& ENGINEERS 
Harley, Ellington 

& Day, Inc 
CONSTRUCTED FUR 
Detrout- Wayne 


Joint Building 


of schedule is another example of how 
Raymond engineers combine knowledge 
and experience with specially designed 
equipment to provide any type foundation 
anywhere. We would like to serve you on 
your next project. 


CONCRETE THE SCOPE OF 
PILE CO. RAYMOND’S ACTIVITIES .. . 


Foundation Construction Harbor and Water 





{TES front Improvements Soil Investigations 


i 
In-Place Pipe Lining Specialized Construction 


lenamene' 


the most effective additives 


i, 


known...keep gasoline cleaner... 


longer... at low cost 


WHAT IS GUM? Gum is a non-volatile ma- 
terial resembling varnish or lacquer. Sol- 
uble in gasoline, gum separates only when 
gasoline evaporates, unless highly concen- 
trated. Sometimes gum settles as a heavy, 
dark-brown oil. The enemy of engine effi- 
ciency, gum coats carburetors, plugs jets 
and screens, and causes valves to stick. 


WHAT INHIBITORS DO. Commercial gaso- 
line inhibitors retard oxidative deteriora- 
tion, the first step in gum formation. To 
prevent storage loss, inhibitors should be 
soluble in gasoline but not in water. They 
should not color gasoline and should re- 
sist darkening. 


THE TENAMENES — EASTMAN INHIBITORS. 
For years Eastman has made the most effec- 
tive gum inhibitors known—Tenamene 1 and 
Tenamene 2. Formerly these were sold 
through another company under another 
name. Now Eastman makes them available 
directly and from convenient stocks. Choice 
between the two gum inhibitors depends 
on a number of factors, such as the crude, 
the treatment and possible caustic carry- 
over. Tenamene 2 should be used where 
traces of caustic are present. Where caustic 
is net present, choice must be based on 
such tests as ASTM Gum, Oxygen Bomb or 
Copper-dish Gum. Since Tenamene 2 is 
more concentrated and non-inflammable, 
its slightly higher cost is frequently more 
than offset by lower shipping costs. 


172 
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FOR MOTOR FUELS. Tenamene | is a mo- 
bile, tan liquid composed of 48% N-n- 
butyl p-aminophenol in isopropanol. 5 
to 52 Ibs. per 1000 bbls. inhibit gum in 
most motor fuels, protect dyes from 
fading, and retard tetraethy! lead de- 
composition. 


FOR MOTOR FUELS AND ALL AVIATION 
GASOLINES. Tenamene 2 is a mobile 
tan-to-red liquid comprising N,N‘-di-sec- 
butyl p-phenylenediamine. For motor 
fuels generally, 2.6 to 26 Ibs. per 1000 
bbls. are used. Tenamene 2 has been 
thoroughly tested in aviation gasolines 
and approved for military purposes. It 
is highly resistant to extraction by water 
and caustic solutions. In hot, humid cli- 
mates Tenamene 2 greatly retards de- 
terioration of aviation gasoline that re- 
sults in lead deposits. The maximum 
concentration allowable in aviation 
gasolines (8.4 Ibs. per 1000 bbls.) 
should be added. 


at 


FOR COPPER CONTAMINATION. Tena- 
mene 60, third member of the Tena- 
menes, is a mobile, red liquid com- 
posed of 80% disalicylal propylene 
di-imine in toluene. Traces of copper 
are often found in gasoline—from treat- 
ing processes or from copper equip- 
ment employed during production, 
storage or use. Tenamene 60 overcomes 
the catalytic effect of copper on the 
oxidation stability of gasoline. 











TESTS PROVE TENAMENE EFFECTIVE. Various 
tests with all types of gasoline proved the 
effectiveness of the T Uninhibited 
gasoline deteriorated rapidly in storage, 
forming considerable gum. Tenamene sta- 
bilized gasoline formed little gum in pro- 
longed storage. Tennessee Eastman will be 
glad to make these analyses on any refin- 
er’s gasoline. 





HOW TO USE TENAMENE. In general, un- 
refined cracked gasoline should be treated 
with Tenamene promptly after condensa- 
tion. Refined gasoline should be treated as 
it is pumped to storage. If delay is neces- 
sary, add small amounts initially, the bal- 
ance later. Tenamenes can be added in 
concentration, but are better added as 
dilute stock solutions since small quantities 
are generally involved. Common proce- 
dures are the proportioning pump, educ- 
tor or gas-pressure method. Tenamene 1 
and 2 should be protected from air to pre- 
vent discoloration. Tenamene 60, however, 
does not need inert atmosphere for appli- 
cation. 


WHERE CAN YOU GET TENAMENE? Eastman 


can give top service on your requirements 
of these excellent additives. Stocks of Tena- 
mene are carried at five convenient loca- 
tions. A glance at the map below shows 
delivery schedules. Write to one of our 
sales representatives” or to Kingsport, Ten- 
nessee for prices, specifications, and other 
information. 


2.0 


600-mile rodivs— 300-mile radius 


ia 
ee HOUSTON 
iy ad # r 
\ ee ae 
ave. BS 
»* 4 Sia 


i 


TMQ MAME asm esse ores 


SALES REPRESENTATIVES: New York—260 Madison Ave.; Framingham, Moss.—7 Hollis St, 
Cleveland —Terminal Tower Bidg.; Chicago—360 N. Michigan Ave.; St. Lovis—Continental Bidg.; 
Houston—412 Main St. West Coast: Wilson Meyer Co., San Francisco—333 Montgomery St.; 
los Angeles—4800 District Bivd.; Portland—520 S. W. Sixth Ave.; Seattle—821 Second Ave. 
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Engineered for extra strength 


An important value you get with TUBE-TURN Welding Fittings 
and Flaages is extra strength . . . at no extra cost. 

For example, this TUBE-TURN Welding Tee will withstand more 
pressure than required by standard codes . . . because it is drawn 
from seamless tubing to a barrel shape, and because of its generous 
crotch radius and thickness. Bursting pressures obtained in tests 
of representative fittings have averaged more than 25% higher 
than code requirements. 

For this extra quality get in touch with your nearby TuBE 
Turns’ Distributor. You'll find one in every principal city. 


NAY 
Remouhov — ine trade 


marks “tt” and “TUBE-TURN* are 
applicable only to products of 
TUBE TURNS, INC. 


Scrappy says: “Aid 
jense—more 

scrap today ... 
more steel 
tomorrow.” 


Write Dept. J-11 
for free booklet 
on Pipe Line 
Welding Fittings. 
Use coupon on 
reverse side. 


Be sure you see the double tt 
, 


DISTRICT OFFICES: New York - Philadelphia - Pittsburgh « Chicago + Houston + Tulsa - San Francisco + Los Angeles 


TUBE TURNS OF CANADA LIMITED, CHATHAM, ONTARIO...A wholly owned subsidiory of TUBE TURNS, INC. | 





Efficient compressor 
station piping uses 
TUBE-TURN Welding Fittings 


a 


Piping fubricati wes simplified by ilebility of 
the wide range of TUBE-TURN Welding Fittings ‘ond 
Flanges. All necessary components for complex jobs can 
be obtained from one reliable source . . . since Tube 
Turns, Inc. offers the world’s broadest line of welding 
fittings and flanges, covering over 4000 different items 











Pressures of 800 p.s.i. are handled safely by welded 
20-inch crossover line. Use of TUBE-TURN Welding 
Elbows and Flanges makes joints permanent and leok- 
proof, also keeps flow resistance and pressure drop 
te ao minimum. 


eee 


The Ohio Fuel Gas Company is known not only for efficient service, 
but also for its extensive underground storage facilities. In severe 
weather the company supplies as much as 45% of demand from 625 
specially built storage wells. 

Round-the-clock dependability is maintained by welded piping 
systems using TUBE-TURN Welding Fittings and Flanges. Here, at 
Crawford Station in Columbus, piping joints are tight and secure, and 
maintenance is reduced to a minimum. 


book d 7 leh 


Piping for gas coolers was f 
lines are fitted closely together. True circularity = 
uniform wall thickness of TUBE-TURN Welding Fittings 
@ssure proper fit and simple alignment . . . saving time 
in construction. 





DISTRICT OFFICES 


New York Houston 
Philadelphia Tulsa 
Pittsburgh San Francisco 
Chicago Los Angeles 


TUBE TURNS, INC., Dept. J-11 
224 East Broadway, Louisville 1, Kentucky 


Your name ” 
‘ m tt” and *TUBE-TURN” 
Position ~ Reg. U.S. Pat. Off. 


Company 


Nature of business 


— TUBE TURNS, INC 
= = 


ie LOUISVILLE 1, KENTUCKY 





MORE AND MORE 
OF THE WORLD’S WORK 
DEPENDS ON 


CONTINENTAL 

















Whether or not a piece of power equipment turns out to be a “good 
buy” depends in large degree on the skill with which the engine is 
matched to the rest of the machine. That is why it’s wise, when buying 
such equipment, to choose one of the leading makes—a make with Red 
Seal power. In that way, you get an engine which is not only tailored 
to its job, but backed by specialized experience dating from 1902. 


PARTS AND SERVICE EVERYWHERE 








Continental Motors [orporation 
MUSKEGON, MICHIGAN 


EDAR SPRINGS ROAD, DALLAS 9, TEXAS ¢ 3817 S. SANTA FE AVE., LOS ANGELES 58. CALIFORNIA 
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How new AMERICAN CHECK THESE OUTSTANDING 
TIME SAVING, LABOR SAVING 


Dri-Flo ADVANTAGES. 


EASE OF INSTALLATION 


J e 
Orifice Meters san fetete gene o evant 


gage line connections. No precise 


levelling, no seal pots required 
- ° ONE PIECE STAINLESS 
1 mM ] ( STEEL BELLOWS 
‘ Minimizes metal fatigue for long 
service life. Easily filled with 
fluid in the instrument shop 


§ nst rume mt Shop without elaborate equipment. 
NO STUFFING BOX LUBRICATION 

4 a American Type “B" Teflon Seal 

Maintenance Stuffing Box ts selt-lubricating 

eliminates shoft freezing 

and leaks. 


SIMPLIFIED RANGE CHANGE 
Remove low-side case cover, 
substitute required range spring. 
No disturbance of meter 
manifold piping. 


INTERNAL ACCESSIBILITY 
Remove one or both case cover 
oie , heads to inspect, calibrate or 
maintenance. F ston c inspection, clean. Meter manifold piping 
calibration, oe ing, tear-down and conttiine uiteusead. 
assembly are done with standard tools 
by competent instrument men. Highly TEFLON-SEALED 
skilled specialists and elaborate PULSATION DAMPENER 
equipment are not required. Externally adjustable under 

-_ pressure to accurately control 
The new DRI-FLO Orifice Meters instrument response. 
— built in American Meter Company’s 
century-old tradition for “Sustained . DIRECT FULL SCALE RECORDING 
Accuracy at Lower Cost” — bring . — PEN MOVEMENT 
American Westcott precision accuracy, No complex external gearing 
dependability, and low maintenance to \ or linkage multiplication. 


applications where mercury manometers MAXIMUM 
are not desired. Available in 50”, 100” 
= : CORROSION RESISTANCE 


and 200” ranges, working pressures to ; , 
1000 P.S.I., ambient temperatures Stuffing box shaft is Monel 
metal, All other internal parts 


of -25° to 175°F. ' 
ore stainless steel. 











DRI-FLO Orifice Meters are advance 


designed to —- instrument shop 


Write for specifications 


GENERAL SALES OFFICE: 1513-Race Street, Philadelphia 

A Albany * Alhambra *« Atlanta * Baltimore *. Birming 

ERI mete ham * Boston * Chicago * Dallas * Denver * Erie 

Houston -* K sas City * los Angeles * Minneapolis 

New York * sso * Omgho ¢ Pittsburgh * Tulsa 
1. SO oe OD : Me O28. BP, Beg San Francisco 
t eroearte , as , e 4 

IN CANADA: Canedion Meter Company, Limited 
Hamilton, Ontario * Edmonton, Alberta 
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@ It takes all of these “Points of Superority” to give you 
everything you expect . . . and more. . . in service and 
performance from a ram type tubing head. That's why every 
one has been incorporated in the Rector Type CRS Round 
Ram Tubing Head. 

They make the Type CRS the most efficient ram type tubing 
head you can install. You have a dependable, leak-proof seal 
for the life of the well. Rams operate smoothly and easily 
even after long standing. Placement of side outlets assures 
most convenient hook-up arrangement. Three methods of 
tubing suspension and stripper bowl interchangeable on the 
body assure flexibility to meet changing weil conditions. 

When installing a ram type tubing head, specify the 
Rector Type CRS Round Ram Tubing Head to get better 
service and performance. Ask your Rector Representative or 
authorized supply store. 


L100 NORTH COMMERCE ST. FORT WORTH 
Hovston Plant: 2215 Commerce St. 
REPRESENTATIVES IN ALL ACTIVE 


vit BORS 
| RECIORNERD RIO: SD 


NOVEMBER 17, 1952 





Here are your 


ARMSTRONG TRAP 
REPRESENTATIVES 


who offer you: 





—you don’t have to look far or 
wait long for an Armstrong Man. There are 39 Factory 
Representative organizations and 135 stocking jobbers in 
the United States, Canada and Mexico. Armstrong traps 
and trap service are near wherever you may be. 


S E R V C E —what size trap for this job?— 


how to hook it up?—cold machines?— mysterious diffh- 
culties? Your Armstrong trap man will know or find 
the answer for you. He is factory-trained and, more 
importantly, he has lots of experience to help you. 


R E LIA 3 LIT Y — Armstrong Representatives are : ‘] rT 


‘a! weres | |} 
“solid citizens,” established in their communities — men le j mi+ks S| Jd 
. . . . . . ; 
who will perpetuate their organizations assuring you Ay i iy, : ’ , 
continuity of experience and service. j de 
’ ~ 


ll R A P S —no delay when you need traps 


—ilocal stocks are adequate for most requirements. 


P A R T S —most Armstrong Representatives 


have complete stocks of trap parts on which you can draw. 


TATE — acy Acmstsong Represents 


tives offer complete trap repair and “factory overhaul” 
service. 








When you specify Armstrong traps, you'll get no 
“orphans.” The parental interest of the sales and service 
organization goes with them. 


SEND FOR YOUR FREE COPY HES Thng 


OF THE 44-PAGE ton 
ARMSTRONG STEAM TRAP BOOK 


ARMSTRONG MACHINE WORKS 
868 Maple Street, Three Rivers, Michigan 


ARMSTRONG 

















0 OE OPO AMP MEAD Mt 














2, ant i tee nangine _ 


1. Armstrong Representa- 
tives at Armstrong Factory 
Sales Meeting, 1952. 


2. Trap and parts stocks, 
Allen T. Shepherd Co., Arm- 
strong Factory Representa- 
tive, Richmond, Va. 


3. Office and Warehouse, 
Pace, Turpin & Co., Arm- 
strong Factory Representa- 
tive, Salt Lake City, Utah. 


4. Trap and parts stocks, 
Barrett-Christie & Co., Arm- 
strong Factory Representa- 
tive, Chicago, Illinois. 


5. Office interior, Wm. A. 
Milby Co., Armstrong Fac- 
tory Representative, Balti- 
more, Md. 


6. Headquarters of O’Brien 
Equipment Co., Armstrong 
Factory Representative, 
St. Louis, Mo. 


@ ARMSTRONG STEAM 
TRAPS are backed by 
Armstrong Service. 














5. 


STEAM TRAP 





Accurately machined meter 
rotor which revolves Path taken by vane 
on ball bearings. Qs it recedes. 





The four vanes. Two are 
fully extended and two 
ore fully receded. 


There are four cam rollers, two 
for each blade, which follow 
the contour of the cam and 





move the vanes radially. 


The space between the two The stationary cam which is 
fully extended vanes forms y, firmly fixed to the central shaft 
@ measuring chamber of (the shaft is not shown 
exact volume. 
Path taken by vane 
as it moved out. 


-T-A-R-Y PLUS! 


Naturally, you want the Rotary Principle in your 

meters! We've been saying and doing that for 20 years. 

For 20 years ago Smith originated the SMITHway 

Rotary Sliding Vane Principle. 

What you want is the SMITHway Rotary Principle plus 

jears ago Smith originated the SMITHway functional accessories. With this 

SMITH way Rotary Sliding Vane combination you get more than a meter... you get an 

ple with its smooth, continuous, integrated metering system engineered to meet 

uninterrupted flow. The first your spe cific requireme nts, a system that simplifies 

accounting, increases efficiency and reduces operating 

costs. Only SMITH offers you such variety 

and versatility of functional accessories. See nearest 

representative for the complete story or 

write for Bulletin 125-A. 


AO.Smith 


( 


eter built is still in daily service 
Today, thousands upon thousands 
of SMITHway Me ters serve the 
Petroleum Industry with accurate 
records of every transaction 


from well to consumer. 





FACTORIES: 5715 SMITMway STREET + LOS ANGELES 22, CALIF. + P.O. BOX S00, SUCCASUNNA, WJ. 


Offices: New York 36, Chicago 7, Houston 20. Canada — Toronto 12, Vancouver 1. 
international Division — Milwoukee 1, Wisconsin 
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SERVING 
CANADA’S 


Keeping pace with the needs developed by 
Canada’s expanding oil industry, we at Dominion 
Bridge have expanded our own plants 

and facilities . . . particularly in 

oil producing areas. 

For almost any type of fabricated 

structural steel and platework 

—vused in refinery or field 

operations, remember 


ES DOMINION BRIDGE 


Divisions: 

WAREHOUSE - STRUCTURAL - BOILER - MECHANICAL - PLATEWORK 
Plants at: MONTREAL, OTTAWA, TORONTO, WINNIPEG, CALGARY, VANCOUVER 
Assoc. Companies of: AMHERST, QUEBEC, SAULT STE. MARIE, EDMONTON 
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Noth Aworien 


. . . and the big transportation job! 


North American is working tirelessly these busy days keep- 
ing every tank car moving full time. It’s our way of minimiz- 
ing the current tank car shortage, of meeting the increased 
shipping needs of the expanding petroleum industry. Whenever 
there’s a big transportation job to be done, you'll always find 
North American cars on hand to the limit of availability. 


You can depend on that. 


For Special Products Requiring Special Care 
NORTH AMERICAN CAR CORPORATION 


NORTH WESTERN REFRIGERATOR LINE COMPANY 
A NATIONWIDE ORGANIZATION WITH BRANCH OFFICES IN IMPORTANT MARKET CENTERS 
231 South La Salle Street, Chicago 4, Illinois 


RIO GRANDE NATIONAL BLDG., DALLAS, TEXAS SHELL BUILDING, ST. LOUIS 3, MO. 
341 KENNEDY BUILDING, TULSA, OKLA. 681 MARKET STREET, SAN FRANCISCO 5, CALIF. 
60 EAST 42ND STREET, NEW YORK 17, WN. Y. 91 SOUTH MAIN STREET, FOND DU LAC, WIS. 
739 PILLSBURY AVENUE, ST. PAUL 4, MINN. 
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@ The battery filling nozzle shown 

at the right was made of good 

18/8 stainless steel... but this 

is the way it looked after only 

a two week beating from 12% 

sulphuric acid! 

The battery manufacturer had a real headache on his 
hands. Hard rubber nozzles used previously resisted 
the acid but broke easily, sometimes as high as 10 
per day. And when a nozzle broke, it tied up the 
production line 30 minutes or more. 


Then he solved his problem by changing to nozzles 
made from Carpenter No. 20—the super stainless 
steel that handles sulphuric acid and a host of other 
strong corrodents. The left photo shows a Stainless 
No. 20 nozzle after five months’ use. There is no 
sign of corrosion. 


If you have a product or a process where corrosion 
is a problem, put Carpenter experience to work for 
you. Distributors are located in major cities from 
coast to coast. The Carpenter Steel Company, Alloy 
Tube Division, Union, N. J. 

Export Dept.: The Carpenter Steel Co., Port Washington, N.Y ..““CARSTEELCO 
New 16-Page Book of Technical Data 


For complete information on No. 20 and the jobs it can do, write 
us a note on your company letterhead and ask for the neu Carpenter 
Stainless No. 20 book. 


- guaranteed on every shipment 
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Job on the water! 


RUGGED WORK ... driving this heavy oil exploration rig in shallow, 
reef-strewn waters. Evinrude outboard power was the obvious answer. No 
other type of marine engine could do the job so efficiently, or at comparable 
low cost. 


Count the advantages and savings: (1) Moderate initial costs. (2) No 
complicated — and expensive — installation work. No “extras.”” (3) 
Complete portability—motors are instantly attachable, easily 
transferred from hull to hull. (4) No sacrifice of equipment, 
cargo or crew space. (5) Simple to operate and service. (6) 
Safe operation in shallowest waters. 
For large work boats and fast ferry service, the “Big Twin” (illustrated at 
left) is an exceptionally satisfactory power plant, delivering 25 B.H.P. in 
continuous heavy duty service. Gearshift with Neutral-Forward-Reverse 
gives full maneuverability, and separate Cruis-a-Day Tank provides long- 
range fuel supply. 
Other Evinrude models 3, 7.5 and 14 horsepower. For descriptive litera- 
ture write EVINRUDE MOTORS, Dept. C, 4809 N. 27th Street, Mil- 
waukee 16, Wisconsin. 


In Canada: Manufactured by Evinrude Motors, Peterborough, Ontario 


EVINKUDE “c:<::° 
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(Hl WOK KOs 


-TO FLAMMABLE 


A LIQUID FIRES 
ay / 





ALFCO FOAMITE AIRFOAM 


a o The Foamite Airfoam-Generating Nozzle produces Foamite 
Airfoam by the scientific mixing of water, air and Foamite 
= win mm) we. . nite III! Airfoam solution. Light in weight, the nozzle can be moved 
\M about easily when fighting a fire. 
ee a MRI il. 2 The Foamite Airfoam it produces blankets fire with a thick, 
camite till stable insulation which shuts off oxygen and smothers fire 
. quickly and easily—and it stays smothered! It extinguishes 
ze) \ ya fire in both ordinary free-burning materials (Class A fires) 
: and combustible materials (Class B fires). It floats on the sur- 
LiIQuiD \|. f face of burning liquids, quickly surrounds obstructions, and 
YE U5 GALLONS clings to solids. It prevents reflash. 
: Foamite Airfoam Liquid operates with fresh or salt water; with 
hot or cold water; will not ferment or mold; is not susceptible 
to decomposition from bacteria; is noncorrosive; available in. 
3% or 6% solution. 
The Foamite Airfoam-Generating Nozzle is furnished in three 
L capacities, model 300, 600 and 1200, producing at 100 psi 
operating pressure, approximately 300, 600 and 1200 gallons of 
Foamite Airfoam respectively. Write for literature. 
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ELMIRA-NEW YORK-U.S.A. 
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Taylor announces 





1. Dry meter operates on force-balance principle. Diaphragm of Teflon coated glass cloth. Body work- 
ing pressure rating 1500 psi. Available in either forged steel or type 430 stainless steel. 


8. Provision for adjustment of range 
suppression up to 100% 
2. Vent screws to provide for total 
filling in liquid service 
7. Built-in, trouble-free, capil- 
lary type hydraulic damping 
provides stability of pneumatic 
circuit. No filling,—no mess— 
no dashpot. 


3. Pressure taps 
mounted in vertical 
plane. Two high side 
and two low side 

taps provide self 

venting or self- & Sy 
draining. This “ew 5. Range change easily 
feature simplifies in- and quickly made. Sliding 
stallation and main- pivot is roughly position- 
tenance. ed to within plus or minus 





i% of desired range 

(printed on beam) and 

locked. Fine trim adjust- 6. Relay valve speeds differen- 

ment by means of screw tial pressure changes to con- 

driver. troller or receiver, providing 
excellentiinearity and minimum 
hysteresis. 


4. Standard angle bracke: 
permits side, top or bottom 
mounting. Pipe stand 
mounting (also for side, 
top or bottom) available. 











CONTROLLER on 
T-PuT 

CONTROL oe ae, RECEIVER 

VALVE / 

/ 

F / p 
a / “SET POINT CUT-OFF RELAY 
COLUMN [~ser our 


\ BACT CONTROLLER 
MOUNTED ON ; 
VALVE /* transmission, / 

REFLUX LINE 


FLOW 
ORIFICE TRANSMITTER 





GRAPHIC PANEL 
CONTROL 
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SIMPLIFIED FLOW 
MEASUREMENT 


With the NEW Taylor TRANSAIRE* 


Differential Pressure Transmitter 


INEXPENSIVE AND SIMPLE TO INSTALL 


1. Simplified piping because it can be close 
coupled to orifice flanges. 

2. No leveling—mercuryless dry meter. 

3. Side, top or botrom bracket mounting; 
available with 2”’ pipe stand. 

4. No seal pots required—negligible displace- 
ment because of force balance construction. 

5. Light weight for easy handling; weighs 
only 23 lbs 


6. Vent screws for simple, solid filling. 


ECONOMICAL—EASY TO MAINTAIN 


7. Self draining or venting—no periodic man- 
ual venting or draining 

8. Mercuryless — flexible but tough Teflon 
coated glass fabric diaphragm 

9. Overrange protection to full body rating. 
10, Purges, if required, can be installed to 
keep body swept clean. 

11. Simple range change by sliding pivot— 
screw driver trim. 


ACCURATE 


12. Relay valve for linearity, minimum hy- 
steresis, fast speed of response. 
13. Pressure effect 0.2% 100 psi. change. 
14. Temperature effect 1.0% / 100°F. change. 
15. Self draining and venting. No errors build 
up during operation. 

16. Damped pneumatic circuit—stable air out- 
put even on vibrating pipe lines. 
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RUGGED AND DEPENDABLE 


17. Body forged steel or type 430 Stainless 
Steel. Working pressure rating, 1500 psi. 

18. Weather proof housing built for tough 
service and outdoor mounting. 

19. Force balance construction—negligible 
motion—minimum possible wear. 

20. Process sealing bellows 3-ply type 316 


stainless steel. 
ADAPTABLE 


21. 100% suppression—continuously adjust- 
able from 0 to 100%. Ideal for liquid level 
applications. 

22. Ten-to-one rangeability in each of two 
forms: a. 20-200’’ water b. 80-800" water. 


Find out more about this new flow and liquid 
level transmitter. Ask your Taylor Field Engin- 
eer, or write for Bulletin 98226. Taylor 
Instrument Companies, Rochester, N. Y., and 
Toronto, Canada. Instruments for indicating, re- 
cording and controlling temperature, pressure, flow, 
liquid level, speed, density, load and humidity. 





MEAN 


ACCURACY FIRST 








IN HOME AND INDUSTRY 





puts Valve Operation in the 
hands of Key Workers 


Refinery and pipe line valves of all types can 
be opened and closed quickly and safely with 
LimiTorque. Conveniently located push button 
stations are the control centers from which even 
remotely located valves may be operated by 
highly responsible employees. It is unnecessary 
to entrust important valve operations and val- 
vable equipment to men chosen for brawn 
alone 

Operators know exact position of each valve 
at all times by indicating lights. 

LimiTorque functions properly under all cli 
matic conditions. Actuation may be by electric- 
ity, air, natural gas, or any other available 
power source 


IMITORQUE 
CONTROL 








ERIE AVE. AND G ST., PHILADELPHIA 34, PA. 
YORK * PITTSBURGH + CHICAGO - HOUSTON ~« LYNCHBURG, VA. 


PETE LTE Gear Works, Li 


~ = = my Industrial Gears and Speed Reducers 
: a LimiTorque Valve Controls 
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ON THE TOUGHEST 


PIPE LINE JOBS 


Claymont Welded Steel Pipe 
Fits Up Faster—Lowers In Easier 


Claymont pipe is made from high-tensile 
steel plates produced entirely in our own 
plants and quality-controlled through 
every phase of fabrication starting with 
the open hearth. Every length is hydrauli- 
cally expanded for accurate size and per- 
fect roundness...precision bevelled at the 


ends for time-saving, labor-saving ease of 
handling in the field. 

Available in lengths of 40 feet and in 
overall diameters from 24 inches through 
36 inches. Write to Wickwire Spencer 
Steel Division, Claymont Plant, Claymont, 
Delaware or our nearest sales office. 


FLANGED AND DISHED HEADS...CARBON, ALLOY AND STAINLESS-CLAD STEEL PLATES 
LARGE DIAMETER STEEL PIPE 


THE COLORADO FUEL AND IRON CORPORATION — Denver, Colorado 

THE CALIFORNIA WIRE CLOTH CORPORATION — Ookiend, Colifornia 

WICKWIRE SPENCER STEEL DIVISION — Atlanta * Boston * Buffalo 
Chicago * Detroit * New York * Philodelphio 


CcCLAYMONT 
WELDED STEEL PIPE 


PRODUCT OF WICKWIRE SPENCER STEEL DIVISION 
THE COLORADO FUEL AND IRON CORPORATION 
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Designed with the operator 4# in mind! 





No streamline housings. 

No needless cover-ups. 

Nothing fancy or frilly about these 

power-making huskies. Dean Hill 

Steam Turbines are designed and 

built for nothing but long service 

and easy, economical operation. Their heavy, rugged construction is 
simple and uncluttered for quick, easy maintenance. All pressure parts 
are outside and visible to operator. 


HORSEPOWER UP TO 1000 
PRESSURES UP TO 8675 LBS.-750° F. 


DEAN HILL 
STEAM 
TURBINES 


ore single stage, double 
impact type for low steam 
consumption. Specifically 
designed for operation at medium 
steam pressures and temperatures, 
DH Turbines have all the 
advantages available under 
these conditions, including 
excellent water rates. Write us 
for further information and 


complete specifications, 


One of eighty-four Dean Hill Steam Turbines recently installed in a large, eastern Refinery 


So ons \ Taarere 5 Try reser / Tm) ny TAC 
DEAN [ fae LULL POMVIP COMPANY 
ee Pump and Turbine Engineers Since 1895 


SALES INDIANAPOLIS 7, INDIANA 
OFFICES IN 


Chicago * Mexico City ® Philadelphia © Salt Loke City © New York © Dallas © New Orleans © San Francisco © Denver @ Los Angeles ® Pittsburgh ® Houston ®St. Paul * Cleveland 


190 THE OIL AND GAS JOURNAL 








is « good customer ? 


Indispensable links in the far-flung chain of oil activity, today’s 

Supply Stores and Service Companies present tremendous advantages to 

drillers and producers throughout the industry. Maintenance of 

large inventories of vital equipment, prompt deliveries even to remote 

locations, and dependable engineering and technical advice 

are only part of their manifold services in all areas where oil is found. 

And dominating the scene of oil progress is the Customer whose 

equipment needs create these services. Without him, they wouldn't exist. 

Whether he’s an old friend of long standing or a newcomer in 

the field . . . whether his order amounts to five dollars or five thou- 

sand or more ... the Customer remains the motivating power behind the 
suppliers who serve him. 

PARTNERS IN 


PROGRESS 1536 MELLIE ESPERSON BUILDING, HOUSTON, TEXAS 
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Rubber 


Insert 
CHECK 


VALVES 


Now available from warehouse 
stocks . . . Pacific's newest line 
of Swing Check Valves, fitted 
with a special Seat Ring with 
a bonded rubber insert provid- 
ing a resiliant seating surface. 
This feature offers several im- 
portant advantages: 1) tighter 
closures; 2) reduces the pos- 
sibility of damaging seating 
faces; 3) quieter operation; 4) 
greater erosion resistance; and 
5) longer service life. Whatever 
your problem or application, 
Pacific urges your serious con- 
sideration of these Valves. 


Positive shut-offs can be expected under the most adverse 

conditions due to the rubber's tendency to mold itself 

against the seating surface forming a tight seal. 

Operational impacts which tend to damage conventional 

seating faces are minimized because the resiliant rubber 

dampens the impact of closing. 

Rubber Insert Check Valves offer quieter, smoother opera- 

tion because the rubber has a cushioning effect and elimi- 

nates the hard metalic sound of metal meeting metal. 

The damaging erosion effect of handling sandy or gritty 

substances is greatly reduced due to the inherent resiliancy 

of the rubber. 

Under certain operating conditions such as those mentioned 

above or where corrosive conditions exist, vastly improved 

service life can be expected. 

Pacific's Rubber Insert Check Valves are similar in construc- 

tion and materials to Pacific's regular line of Cast Steel 

Swing Check Valves. The Body thicknesses, face to face 

dimension of the line flanges, and the flange dimensions This line of Valves is currently available in 
all conform to applicable A.S.A. and A.P.I. specifications. the 150 Lb. Series, sizes 1!/,” to 16” inclusive 
All sizes offer straight thru, in-line ports; full opening discs and in the 300 Lb. Series, sizes 2” to 12” 
that will not stick in the open position. Body and Bonnet inclusive. 

are heavily patterned castings of A.S.T.M., A-216 Grade When ordering, specify Figure Number 180- 
W.C.B. Carbon Steel. Trim material regularly furnished is 1R or 380-1R respectively. 

12°, Chromium Stainless Steel. Gasketed, Male-Female Write or phone your nearest Pacific Valves, 
Bonnet Cap Connection bolted with special high tension inc., representative for further information 
steel bolting. and prices. 


PACIFIC VALVES, INC. 
Manufacturers of Pacific Cast, Forged and Stainleses Steel Valves 


3201 Walnut Avenue, Long Beach 7, California 


Telephones: Long Beach 40-5451; Los Angeles NEvada 6-2325 
Teletypes: Long Beach 8-8076; New York City, N.Y. 1-1077; Houston, Texas, HO 489 


SALES OFFICES IN ALL PRINCIPAL CITIES! 
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GM piesel 
case History No. 5211-12 


USER: Al Buchanan prilline Company » 

San Antonl0Os Texas - Rig No- 9. 
|NSTALLATION: Three GM piesel «Twin 6" 
torque-conver ter unitS»s powering a 
Clark-1dec° pR-1000 rig- Replaced 

other GM piesels that had given 

four years' continuous trouble-free 
service. Bought new GM piesels to get 
aual-fuel torque-conver ter units- 
PERFORMANCE: since July» 1950; engines 
nave drilled more than g5 ,000 feet ! 
of nole (one well 12,000 feet deep) - 
Maintenance costs negligible and 

owners report, "we are nappy to 


recommend GM piesels-" 


Millen owe 


GM 


DIESEL 
POWER 


N 
OVEMBER 17, 19 
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Canadas OUR Bank 


Ask the Royal about Canada’s Oil. This 
bank has been operating in the Canadian 


oil fields since the earliest days. It has 


taken a leading role in providing assistance 


and encouragement to those responsible 
for the expansion of the industry. Its 


branches completely blanket the areas of 


* 


United States Banks are invited to use the un- 
equalled facilities of The Royal Bank of Canada 
in servicing the accounts of United States clients 
interested in Canadian oil development. 


Address your inquiries to J.C. Mayne, Super- 
visor, Calgary, Alberta, or to Head Office, Montreal. 


* 


active oil and gas development. Many of 
them are in the heart of the major produc- 
ing districts. At Calgary the bank has a 
special department geared to provide in- 
formation and render active assistance to 


oil and gas men. 


Inquiries are invited. 


Branches in Calgary, Edmonton, Leduc, 
Devon, Redwater, Turner Valley and 
many other areas of active development. 


57 branches in Alberta alone. 


THE ROYAL BANK 
OF CANADA 


HEAD OFFICE MONTREAL * 


OVER 770 BRANCHES IN CANADA AND ABROAD 


ASSETS EXCEED $2,500,000,000 
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K ERECTION 


EHYDRATION PLANTS 
YNTHETIC RUBBER PLANT 


BLOATING PUMP STATION 


Q 


RPENTINE PLANT 
AJ 
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Whether it's propane, buty/ 

- alcohol, vegetable oils or sul- 

rs | phuric acid, CHIKSAN loading 

ar: racks with ball bearing swivel 

tet , joints can be depended upon 

Feit to handle these hard to handle 
makes 4 chemical products with ease, 


economy and complete safety. 


range of ball bearing swivel joints with  — —___Shitson has mterial and 


packing specification sheets 
listing 317 chemical producis 


packing materials to handle practically sa with recemmendations for 


‘ types of joints, metal and 
all types of salts, acids, alcohols, glycols, — F  —racking moteria to be used. 
aldehydes, alkaline solutions, animal 4 


oils, aromatics, chlorine derivatives, 


volatile gases and soaps. ond Catlog 51-c 


Dept. No, 11-OG. 


The Flow of Enterprise LK SAN 
Lklies an 


Ball Bearing Swivel Jaints 


Representatives in Principal Cities 


Write for Chiksan ie 
Application Data Sheet ° 
j 


CHIKSAN COMPANY e BREA, CALIFORNIA . Chicago 28, Illinois 7 Newark 2, New Jersey 
Well Equipment Mfg. Corp. (Division), Houston 1, Texas * Chiksan Export Company (Subsidiary), Brea, California * Newark 2, N. J. 
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Horsepower without horses! Ever since this 
ose ‘ K 7 eTe S dream became a reality, the progress of the auto- 
motive industry has been sometimes spectacular 


. always steady. 


old. da y S 9 Long and heated were the arguments over the 


respective merits of chain vs. gear drives, poppet 
vs. sleeve valves, two-wheel vs. four-wheel 


brakes, and the like. 


HOW DIFFERENT TODAY! 


We take good performance pretty much for 
granted, nowadays. Engines squeeze more power 
from each gallon of gasoline. And thanks to the 
petroleum industry’s constant search for better 
products, 2 gallons of today’s gasoline do the 


S K a LLY work of 3 gallons of “1925-model” gasoline! 
0 il COM PANY Such progress is typical of the achievements of 


the petroleum industry . . . working in coopera- 

Wholesale Division Offices: tion with the American Petroleum Institute, 

KANSAS CITY + CHICAGO now meeting in Chicago. Skelly Oil Company 

MINNEAPOLIS +» OMAHA pledges continued support of the American Pe- 

Marketing Headquarters : Kansas City, Missouri troleum Institute in bringing good new days to 
Executive Offices: Tulsa, Oklahoma the American motorist! 
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When planning a pipe-line project — 


THINK ABOUT PROTECTION! 


_einclud 


in your original plans 


nc ae 


@ When planning a new pipe line, 
it’s wise to include Bitumastic En- 
amel in your original plans. These 
coal-tar enamels have established 
remarkable records for preventing 
they have proved 
Many oil and 


corrosion... 
what they can do. 
gas pipe lines—laid in the nineteen 
twenties — are still giving good 
service today, thanks to these dura 
ble enamels. 

There 


Bitumastic Enamels are the best 


are many reasons why 


barrier against corrosion. Here’s an 
important one: through the years, 
Bitumastic Enamels keep moisture 
away from pipe-line surfaces, and 
that prevents corrosion. Ordinary 
protective coatings just can’t keep 
out moisture year after year. 

Specify Bitumastic Enamels for 
your next pipe-line project. It’s the 
sure way to guard against corro- 
sion. For complete details and esti- 
mates, get in touch with one of our 
representatives. 


BITUMASTIC enamets 


e Bitumastic Enamel 








Bitumastic Enamels 
now available from Koppers 
new Fontana, California, 
Plant ! 


Koppers can now supply Bitumastic 
Enamels from its new plant at Fon- 
tana, California. This plant was 
built in order to give you better 


service in the west. 











KOPPERS COMPANY, INC., Tar Products Division, Dept. 1103-T, Pittsburgh 19, Pa. 


DISTRICT OFFICES: BOSTON, CHICAGO, LOS ANGELES, NEW YORK, PITTSBURGH, AND WOODWARD, ALA. 
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Morse 





V/4/4 Drive for a new age in power transmission 


Now, more horsepower, 
greater speed plus portability 


first time in oil field drawworks 


possible for 


Once, oil field drawworks powerful 
enough to drill 20.000-foot holes had the 
portability of small apartment build- 
ings: had to be knocked down, trucked 
piecemeal from hole to hole site, re- 
assembled. Very costly. 


Now, the portable model shown above 
supplies 1500 HP at 600 RPM. And just 
two 2”-pitch by 12” wide Hy-Vo Drives 
transmit its power. The Hy-Vo Drives 


operate at twice the speed with three 
times the load considered practical for 
conventional chain drives. Hy-Vo made 
this revolutionary, cost-slashing oil field 
development possible—and portable. 


What Hy-Vo can do for you 


A Morse Hy-Vo Drive will transmit more 
horsepower at higher speeds and lower 
cost than any other drive ever known. It 
opens the way to transmitting more 
horsepower from smaller, less expen- 
sive high-speed engines—without costly 


accessories. 


Remarkable as it is, Hy-Vo is still only 
one of a complete line of power trans- 


More than ever, M=PT—Morse means Power Transmission. 


MORSE CHAIN COMPANY * Dept. 400 


7601 Central Ave. * Detroit 10, Mich. 


mission products that has made the name 
Morse exceptional 
engineering, exceptional quality, excep- 


synonymous with 


tional performance. 


Write today for Hy-Vo Catalog C 72-51 
—or for information on Morse Silent 
Chain or Roller Chain Drives, Morse 
Flexible Couplings, Morse Drive Shafts, 
or Morse Clutches. (Hy-Vo orders must 
carry priority rating at present time.) 


eee ee ee em ee ee KK 


MORSE 


aN 


BORG WARNER! 


MECHANICAL 


POWER TRANSM/SS/ON 


ProoucTs 


Vee eee ewe eee 











... two reliable names along the path of petroleum processing 


WHAT DO YOU WANT TO PURIFY? 

There’s an Attapulgus or Porocel adsorbent to fit your process / ' 
technique for removing odors, colors, tastes, moisture, acids, sulfur, 

fluorides and unsaturates from process liquids or gases. Materials 

treated in principal applications are: motor oils and other lubricat- 

ing, specialty, and technical oils; petrolatums and waxes; aviation 

. . . . 4 

and motor gasoline stocks; kerosene; diesel and heating oils. 


DO YOU HAVE CATALYST OR CATALYST CARRIER NEEDS? 
Attapulgus or Porocel sorptive minerals are recognized standards 
in desulfurization, reforming and isomerization systems—catalytic 


removal of unsaturates—conversion of sulfides to elemental sulfur— 


2 


fluid catalyst applications—as catalyst carrier in copper sweeten- 
ing processes. 


WHAT DO YOU WANT TO DRY? 


We offer a wide range of reliable, thoroughly proved desiccants for 


drying air, hydrogen, carbon dioxide, hydrocarbon liquids and gases. 


SPECIAL GRADES? 

Mine and plant facilities permit prompt and economical production 
of grades meeting individual customer specifications. Our labora- 
tories and technical staffs welcome the opportunity of assisting in 
research, development, design and operating problems. Your 


inquiries are invited. 


ATTAPULGUS“2z,c0272"" - POROCEL ‘enzenme” 


Dept. V, 210 West Washington Square, Philadelphia 5, Pa. 
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By changing to Yarway Impulse Steam Traps, an oil 
refinery reports much hotter steam in their heat exchangers 
—plus two other important extras: 


puts the 


HE Ar 


heat exchange 





(1) They were able to operate the plant with 6 boilers 
instead of the 8 formerly required. 


(2) Three men formerly required to service old-type 
traps can now be used for productive work. 


Significant sidelight—these Yarway traps are operating 
under severe conditions, many outdoors with temperatures 
often below zero. 


AY Plant after plant is standardizing on Yarway Impulse 
Steam Traps because Yarways are designed to deliver 
the most premium B.T.U.’s at top temperatures into your 
process or product. They get equipment hotter, sooner 
...and keep it hot. 


Other reasons—small size, easy installation, good for all 
pressures, only one moving part, low maintenance, 
low price. 


Buy your Yarway Impulse Steam Traps from one of the 
216 distributors handling this product. 


ACTUAL SIZE %" YARWAY STEAM TRAP 


FREE OFFER. Don't take our word for it. Test Yarway’s 
YARNALL-WARING COMPANY I advantages in your own plant, without cost or obligation. Drop 


136 Mermaid Ave., Philadelphia 18, Pa. wr us a card or letter—a trial trap will be delivered promptly. 


YAR’ the steam trap 


designed with more production in mind 
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There's a new...a better way to recover condensate from gas wells 


4 S OF LOW TEMPERATURE SEPARATION 


There’s a better way . . . and BS&B has come up with it! 
The old way is now the costly way . . . because it fails 
to give the maximum recovery now possible through # Patented 
the BS&B Glycol Injection System of Low Tempera- FHPatent Pending 
ture Separation with Stabilizer. Glycol injection 
permits cooling the wellstream well below the hy- 
drate point before expansion. By using a regenera- 
tive heat exchanger lower separator temperatures 
can be obtained than are possible in even the most 
efficient conventional low temperature separation 
systems. This lower temperature allows a greater 
liquid recovery. Should the available pressure drop 
fall below approximately 1000 p.s.i. required for 
satisfactory operation of conventional low tem- 
perature separation units, the BS&B Glycol Injec- 
tion System will continue to produce pipeline speci- 
fication gas even with available pressure drops of 
as low as 400 p.s.i. 

But the recovery picture is not complete without the 
BS&B Stabilizer. This part of the system is today’s 
most efficient method of getting this extra produc- 
tion to the stock tank—and keeping it there! The 
Stabilizer is a distillation column. It directs the 
light, wild hydrocarbons — methane, ethane, and 
propane—to sales. The medium and heavy hydro- 
carbons go to storage. The light hydrocarbons do 
not reach the stock tank to flash and strip the 
medium “easily influenced” hydrocarbons—butane 
and pentane—with them. You’re able to keep your 
extra production! This much-talked-about complete 
recovery system can be applied to one or several 
wells .. . has complete versatility for off-shore or 
in-swamp use. Maybe you’re doing it the old way... antiel ide, 
you'll be recovery and dollars ahead to investigate 


and invest in the BS&B Glycol Injection System of 
Low Temperature Separation with Stabilizer. S$ 


BS&B . for 60 years a leader in oil & gas producing and re- 

fining equipment also manufacturers of Climax Controls, 

Safety Devices and special fabricated pressure vessels. Ask your 7) ys 
BS&B Man. There’s one of BS&B’s 35 Branches or 17 Sales Jag 
Offices near you if you’re in the Oil Country ... or write... 





























wherever 
petroleum 
moves 


Chas. Martin 
inspectors 
are on 
the job 





‘ey : * 
&. 


New York, N. Y 

Boston, Mass a 
Fall River, Mass ) 
Providence, R. | 

Tiverton, R®. | 

Chicago, iil. 

Philadelphia, Po. 

Marcus Hook, Pa. 


Paulsboro, N. J 

Bayonne, N. J. 

Elizabeth, N. J. 

Baltimore, Md. 

New Orleans, La. 

Goodhope, La. Texas City, Texas Sidon, Lebanon Aruba & Curacao, N. W. I. 
Baton Rouge, La. Freeport, Texas San Pedro, Calif Trinidad, B. W. |. 

leke Charles, La. Corpus Christi, Texas San Luis Obispo, Calif Caripito, Puerto la Cruz 
Port Arthur, Texeos Brownsville, Texas San Francisco, Calif las Piedras, Venezuela 
Beaumont, Texas Helena, Ark. Seattle, Wash Caraces, Venezuela 
Houston, Texas Arkansas City, Ark Tampico, Mexico Amvay Boy, Venezuela 
Baytown, Texas Ras Tanura, Saudi Arabia Havana, Cuba Punta Carden, Venezuela 


Chas MARTIN ¢ Company 


OLSUUEY A Petroleum /aspectors 














Your Best Long-Term Buy Is Butler 


SLTED STEEL OIL TANKS © WALKWAYS AND STAIRWAYS 


Butler Bolted Tanks . .. Walkways and Stairways 
...are your best long-term buy because the 
extra care and skill that Butler puts into engineering 
and fabrication give you extra years of service. 


Each Butler tank sheet is die formed and all 
parts are precision made and punched for an 
oil-tight fit and easier erection. 

A.P.I. specifications on all tanks from 
100 to 10,000 barrel capacities. 


Each tank gets better, more uniform 
surface protection because of Butler 


electrostatic paint spray equipment. Remember that Butler is your best long-term buy. 


This 2-coat bond helps resist corro- Ss : . 
sion, adds longer life to the tank. a Butler Distributor. 


Your Butler distributor will give you dependable service on Butler 
x Bolted Steel Tanks, Walkways and Stairways, Unit Heaters and other 
You'll oil field equipment. 


Always Get Cosper, Wyoming Denver, Colorado Cut Bank, Montane 


R 


Dependable Service EI Doredo, Arkangos 
from Your Fort Worth, Texas Alice, Texas Abilene, Texas Great Bend, Konsas 
Houston, Texas Tyler, Texas LaFayette, La Tulsa, Okla 
° ° Odessa, Texas Midland, Texas Ruston, Lo. Oklahoma City, Okla. 
Butler Distributor Snyder, Texas Nocona, Texas New Orleans, lo Hobbs, New Mexico 


W. H. CONNOR, INC 
Denver, Colorado Sterling, Colorado Casper, Wyoming Powell, Wyoming 





BUTLER MANUFACTURING COMPANY 
KANSAS CITY, MO 


Golesburg, ill Richmond, Calif Birmingham, Ala Minneapolis, Minn 
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Somewhere in your building, 
lurking like a cat.... 


fire ig ready to pounce. 
In flammable liquids, 


electrical equipment , record 
vaults. Your surest protection 

iS a Kidde Fully Automatic 
CO2 Fire Extinguishing System. 


BSietee 


>! qu ck as a2 Mo check. 
the * “Yello w Pages ° bor r you r KIDDE dealer Walter Kidde & Company, Inc., 
154 Main Street, Belleville 9, N. J. 


Walter Kidde & Company of Canada, Ltd., Montreal, P. Q. 
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THE OLD DOUTCAMEN SAID: 
fon gprring wt goown om eon gsnoek ¥e vangen 
(THROW A SMELT To CATCA A PIKE) 
TAE PRICE OF A SCHLUMBERGER. 
IS NEGLIGIBLE COMPARED To TAE 
LOSS OF AN O14 WELL 


WAY OPERATORS PREFER SCHLUMBERGER 


Schlumberger Well Surveying Corp. @ Houston, Texas 





Pioneer Products 
get tough test 


in sewage 


treatment plants 





rge quantities. Rubber linings, gaskets, packing, belts 
oints, and various types of hose have a most difficult job to 
do, and it 1s noteworthy that Pioneer Products across the 
tion of country are doing it so exceptionally well in many installations 
Los Angeles Why? Aside from ability and « xperience (64 years of it) 
the Pioneer organization has th illinen to study your 
of industrial rubber and to deliver either th 
nding in special product that will do your job best 
lants give no indications of Plan now to get acquainted with Pioneer Industrial 


ils, and gases which are present in Products through your nearest Pioneer representatiy 


PIONEER RUBBER MILLS 


Pioneering in rubber since 1888 
BRANCHES: < O.CLEVELAND.~ DALLAS x BELTING + INDUSTRIAL HOSE - FIRE HOSE + PACKINGS 
LOS ANGELES L ST. LOUIS » SAN FRANCISCO RUBBER COVERINGS AND LININGS, SPECIALTIES 


FACTORIES: | J ‘ CALIFORNIA MAIN OFFICE: 345-353 SACRAMENTO STREET, SAN FRANCISCO 11 


Distributors in other principal cities 





HERE'S why 


this tower 


was insulated 


with 


FOAMGLAS 


r this new gasoline plant. FOAM- 
A GLAS is used to insulate fraction- 
ating towers. heat exchangers. valves, 
fittings and piping and finished with 
an aluminum covering. 

Even without a protective coating, 
this remarkable insulation will not 
transmit vapor. That’s why it is the 
ideal material for these exposed loca- 
tions where moisture is a problem. 

FOAMGLAS comes in solid blocks 
that can be cut with a saw or simply 
scored and broken. As a result, it lays 
up fast with a minimum of labor. 

Beveled and curved special shapes 

wailable for all types of process 
juipment. as well as plain or factory- 
wrapped pipe insulation. And you can 
set factory-fabricated sections for all 
types of valves and fittings. 
Send the coupon for a free sample 


f FOAMGLAS and our latest booklet. Fractionating Tower at Magnolia Petroleum Company’s Chitwood, Oklahoma gasoline plant 


PITTSBURGH CORNING CORPORATION PITTSBURGH ‘22, PA. 





PITTSBURGH 


C Pittsburgh Corning Corporation 
CORNING Dept. DD-112, 307 Fourth Avenue 
Pittsburgh 22, Pa 
Please send me, without obligation, a sample o 
- alilar, glass wnbulalon FOAMGLAS and your FREE booklet on the use of 
FOAMGLAS for Piping and Process Equipment. 


The best glass insulation is cellular glass. The only * 
cellular glass insulation is FOAMGLAS. This unique mate- 
rial is composed of still air, sealed in minute glass cells. 

It is light weight, incombustible, verminproof. It has un- 
usually high resistance to moisture, chemicals and many 
other elements that cause insulation to deteriorate. 
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LANE morse WELLS] 
== 0") A most important feature 
=—==)'\\|| of this log isn't on it... 
IT'S BEHIND IT! 
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Behind every Lane-Wells Radioactivity Well Log — and 
reflected in that log—is a great reservoir of that kind of 





experience which means a lot to oil operators. In running 
more than 48,000 logs in both cased and open hole, we have 
come to know, intimately, the subsurface structure of thou- 
sands of oil fields. We have learned to recognize the unusual 


responses due to purely local conditions, have devised, from 





experience, improvements in logging techniques and refine 
ments in interpretation. All of these things mean, to the oil 
operator, more accurate logs, more complete down-hole in- 
formation — which is why thousands of operators, from their 
own experience, regard a Lane-Wells Radioactivity Well Log 
as the best possible guide to the best possible compietion. 











KRudiwachiny Wel Logging ly L AY E c > WE L L S 


LOS ANGELES « HOUSTON « OKLAHOMA 





It’s the magneto designed to eliminate fire 
hazard, foremost problem of the petroleum 
industry. The special ventilating arrange- 
ment of the Bendix Low-Tension Magneto 
permits air laden with explosive fumes to 
enter the magneto for ventilation without 
danger of igniting the surrounding air. Kits 
are also available to convert magnetos now 
in use to the “flame-proof” ventilation type. 
In addition to this important safety feature, 


Bendix Low-Tension Magnetos actually re- 


duce engine maintenance and operating 


SCINTILLA MAGNETO DIVISION OF 
Bendix 


Export Sales: Bendix International Division, 72 Fifth Avenue, New York 11, New York 


117 E. Providencia Avenue, Burbank, California + Stephenson Building, 6560 Cass Avenue, Detroit 2, y~ 
Brouwer Building, 176 W. Wisconsin Avenue, Milwaukee, Wisconsin * 582 Market Street, San F 4, 
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costs. For example, spark plug erosion is 
reduced to a minimum. The distribution of 
low-tension voltage to the high-tension coils 
is through a series of breaker assemblies, 
thus eliminating trouble often experienced 
with the conventional distributor. Variable 


or fixed sparks can be obtained by internal 


adjustment. 


For safety and low operating costs it will 
pay you to specify Bendix Low-Tension for 
all your magneto requirements. Complete 
data available on request. 


SIDNEY, NEW YORK 


FACTORY BRANCH OFFICES: 








Low Plug Erosion 
Rate 


Breaker Type 
Distributor 
Ventilation without 
Fire Hazard 

Radio Shielding 
Available 


Variable or Fixed 
Ignition 





AVIATION CORPORATION 











pelbedes seeded a SAFETY HEAD 


Remember the legend of Damocles? His 
tyrant ruler compelled him to sit in the royal 
court for one day with a naked sword sus- 
pended over his head by a single hair. 


THE MORAL: There are many “naked swords” hanging over 


industry’s head today too. Perhaps you're a fellow sufferer with 
Damocles. Your plant may be threatened by damage from over- 
pressure within pressure vessels. Damocles needed a warrior’s helmet 
to save him from his sword... he needed a “safety head”’ tailored to 
his requirements. Pressure vessels need BS&B Safety Heads tailored 
to your particular pressure specifications . . . designed to fail safe 
when overpressure occurs. 


SAFETY 


HEAD 


The heart of the BS&B Safety Head is the rupture disc. When this 
disc ruptures at a predetermined pressure you relieve the overpressure 
within pressure systems that spells safety to your personnel, protec- 
tion to your property and valuable equipment. Knowing that BS&B 
Safety Heads are on the job in your plant affords you mental peace. 

Into the rupture disc is built a controlled weakness. It’s designed 
to fail safe within plus or minus 5% of the predetermined pressure 

Why not remove specifications. You give us the necessary operating information and 
BS&B will give you a safety head with an action that is fast, positive 
and accurate . . . regardless of whether your pressure applications are 
that may plague you. Write today for air, gas or liquid—bland or corrosive. 
for complete BS&B Safety Head First, the metal is selected for fabrication to specifications of any 
a ; gh? given lot of discs. Then discs are selected at random and tested to 
Catalog and details. There is no destruction after lot is completed. If each one tested does not break 
charge or obligation for a com- within 5% of the rated pressure the entire lot is discarded. Rupture 
dises are available within range of 5 lbs. to 40,000 lbs. 

BS&B Safety Heads can be used for either primary or secondary 
safety requirements. relief. 


one of “the swords of Damocles” 


plete analysis of your pressure 


LACK, _IVALLS & RYSON 





Low COST, I GH VOLUME Air Handling! 


Powerful “Buffalo” Limit Load Fans are ideal for large area ventilation, 
exhaust and air conditioning, doing an efficient job of air handling at 
low cost. ‘Buffalo’ Limit Load Fans like this have features for extra 
efficiency and quiet operation, such as double backward curve blades, 
directional inlet vanes, specially shaped housing and dynamically balanced 
wheels. Another important advantage is the non-overloading feature pro- 
viding positive motor protection regardless of system pressure. For complete 
information, write for your FREE copy of Bulletin 3737 today! 


at 


LIMIT- 
LOAD FANS 


“Buffalo” Limit-Load Fan 
with silent, floating base. 


FIRST FOR FANS 


GE COMPANY 


525 BROADWAY BUFFALO, NEW YORK 
PUBLISHERS OF "FAN ENGINEERING” HANDBOOK 
Canadian Blower & Forge Co., Ltd., Kitchener,Ont. Sales Kepresentatives in all Principal Cities 


PRESSURE BLOWING elele) ai. te HEATING FORCED DRAFT 
VENTILATING AIR CLEANING AIR TEMPERING INDUCED DRAFT EXHAUSTING 


NOVEMBER 17, 








qiXx* 
op-8 RY 
Oat SHOP 


TOWARD A SUCCESSFUL CEMENT JOB 


When you come across a scene like this — and there have been tens of 
thousands of them — you can be sure that the cementing job under way is off to a 
mighty good start. 
Larkin Geyser Shoes and Float Collars contribute all that float equipment 
can to a successful cement job. The slurry speeds from the shoe 
in a conical sheet to remove bridges and cavings and to cut mud 
cake from the hole wall. The Shoe distributes cement evenly 
at the shoe point, providing the best chance for an even 
flow of cement up around the casing and reduces 
the possibility of channeling. Both the Geyser shoe and 
the Float Collar have bakelite back pressure valves that are 
stronger than you'll ever need, but which may be 
easily drilled out. Specify Larkin “. . . Through 
Your Supply Store.” 


LARKIN PACKER CO, INC, ST. LOUIS, MO. 
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The Climate That’s Needed 


“Looking ahead, I believe that the 
petroleum industry will continue its 
present rate of progress only as long 
as our economic system is free to re- 
ward those who possess foresight, who 
work hard and who are willing to take 
risks 

“As long as wildcatters are free to 
drill wells where they want to drill, as 
long as oil companies are free to build 
refineries where they want to build, as 
long as oil men are free to take their 
chances in competition—just that long 
will the story of oil progress towards 
higher standards of living be a never- 
ending story, to be continued next 
month and next year aad through all 
the years.” ‘ 

Edward L. Shea, president of Ethyl 
Corp., addressing the Boston Confer- 
ence of Distribution. 





Russia’s Unearned Gain 


“The Democratic administration’s 
grand-jury investigation of the interna- 
tional oil business has hardly begun. 
Yet already it promises to be a vic- 
tory — even a strategic victory — for 
Soviet Russia in the cold war... 

“Since the Iranian seizure from Brit- 
ain, agitation for nationalization has 
occurred in other areas. News of the 
federal legal action against American 
oil interests resulted at once in pub- 


lished demands for nationalization—or 


confiscation—in Lebanon, where some 
of our pipe lines run, and even in 
Venezuela, which is now our largest 
and safest producer of foreign oil. 

“Our losses anywhere would be Rus- 
sia’s gain 

“Furthermore, any considerable loss 
of overseas oil would hasten the de- 
pletion of our own reserves.” 

E. F. Tompkins, writing in the New 
York Journal American. 


An Old Friend Writes 


Sir: 

One of the outstanding pleasant items 
and relations that has been extended 
throughout my oil-industry career has 
been the weekly receipt of The Oil and 
Gas Journal and the fact that we have 
always maintained personal contact 
with the executives of your organiza- 
tion. 

The progress that you have annually 
recorded and the position that the 
Journal now holds is an item that must 
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The Flow Tube needs only minimum 
straight runs entering and following 
the tube, and the Flow Tube itself 
takes up so little space that it can 
be installed at practically any ac- 
cessible point where flow conditions 
are reasonably steady. This means 
considerable savings in space and 
equipment to provide straight enter- 
ing runs required by conventional 
head meters. 


The installation shown above in a 
catalytic cracking unit of a South- 
western oil refinery is a typical ex- 
ample. Here a 30° Flow Tube with a 
23.9" throat (D/d—=1.26) is meas- 
uring the air used to reactivate the 
catalyst. It delivers a differential of 
10” ef water for a maximum flow 
of 39,000 standard cfm at 137°F. 
and 3.5 psig. The unrecovered 


SEE US AT THE POWER SHOW + 


NEW YORK « 


head loss in this Tube at maximum 
flow is 1” of water. Two other tubes 
are also operating under similar 
conditions in this refinery. 


All are performing satisfactorily as 
installed. Periodic checks all show 
that they are measuring within plus 
or minus 2% of the blower manu- 
facturer's characteristic curve. 


Flow Tubes are manufactured ex- 
clusively by Foster Engineering Co. 
in all pipe sizes for measuring the 
flow of liquids and wet or dry 
gases. Flow Tubes can be furnished 
with or without suitable secondary 
indicating, recording, or totalizing 
instruments. For further information, 
ask for Bulletin FT-101; and for 
specific recommendations, please 
send us necessary flow data. 


DECEMBER 1-6 BOOTHS 38-39 
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TUBING 
HANGERS 


The Original Overhead 
Packed Tubing Hanger 
Improved to meet present 
day requirements 
Because of the protection 
assured, no well should be 
“put on the pump” without 
installing a HERCULES Tubing 
Hanger for suspending the tubing. 
It was especially designed for 
TUBING PROTECTION against 
all hazards on pumping wells. 
REMEMBER to include a Write for Bulletin 101-H 
HERCULES Tubing Hanger 
when you order pumping SOLD THROUGH ALL 
well equipment. SUPPLY STORES 


ERCULES °°: 
COMPANY 


Manufacturers of Oil Field Equipment 


= 9°. a ome ae oe 
General Office and Plant: 17th and Phoenix —P. O. Box 286 
Telephone 3-1186 
Export Representative: Oil FIELD EQUIPMENT CO., IN 
T. E. Ward, President . 30 Church St., New Ye 17 


GE FENCE 


* AMERICA’S FIRST WIRE FENCE - 


27 
Sabotag e | is a danger which calls for vigilance 
day and night. Property line vigilance is the job for Page Chain 
Link Fence, now as it has been for more than 60 years. Consult 
the nearby, long-experienced Page Fence engineering and erect- 
ing firm, which will submit cost estimates without obligation. Name 
and address will be sent with illustrated fence data on request. 


Wrile to PAGE FENCE ASSOCIATION in Monessen, Pa., 
Atlanta, Bridgeport, Chicago, Denver, Detroit, Los Angeles, Philadelphia, 
New York or San Francisco. 


PRODUCT OF PAGE STEEL & WIRE DIVISION OF AMERICAN CHAIN & CABLE COMPANY, INC. 
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be extremely pleasing to all of you 
who have labored so intensely to ob- 
tain these resuls. 
George J. Hanks, Chairman 
South Penn Oil Co 
Bradford, Pa. 


No Profits, No Progress 


“In a modern industrial society, cor- 
porate profits must be considered large- 
ly as corporate savings from which pro 
duction can be increased 

“The foes of our free-enterprise sys- 
em are well aware the best way to kill 
off those things which have made this 
country the most productive in the 
world is to deprive industry of the 
earnings necessary to provide and at- 
tract the capital which is needed.” 

S. A. Swensrud, president, Gulf Oil 
Corp., addressing the St. Louis Cham 
ber of Commerce. 


Planned Economy—for Others 


“I have littl use for the advocates 
of a planned economy in which every- 
thing is planned except economy. And 
I find myself very impatient with 
those opportunists who, under cover 
of a national emergency, can think up 
a dozen sacrifices a day that it wouldn't 
hurt some OTHER fellow to make un 
der their direc:ion.” 

John G. Pew, vice president of Sun 
Oil Co., addressing the Pennsylvania 
Petroleum Association, Mount Poco- 
no, Pa. 


On Government Employes. . . 


“I have been Secretary of Commerce 
for more than 4 years, and during that 
time I have made a conscientious ef- 
fort to know as many of the people in 
my department as I could. I have dealt 
with a great many of them in my daily 
work. | have met with almost all re- 
tiring employes during those 4 years, 
and presented special awards tc over 
600 of them. They have talked freely 
of their interests and aspiration 

“My experience has convinced me 
that it would be hard, if not impossible, 
to find a comparable aggregate of tal- 
ent and diligence in any of our great 
industrial concerns.” 

Secretary of Commerce Charles Saw- 
yer, addressing the American Market- 
ing Association, Washington. 


It Takes Skill to Stay Put 


“Today the gas industry in the United 
States is facing the most serious chal- 
lenge in its history. 

“We have surged upward from a 
small and conservative local industry 
to one of great national importance. 
The eyes of the nation are upon us. We 
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Penberthy Reflex Goge 





PENBERTHY 
“FLOATING SHANK” 
Permits %” Variation 
in Center-to-Center 
of Vessel Tapping 


An important new feature now available on all Penberthy 
drop forged steel gage valves is the “floating shank”... an 
improvement that has money-saving advantages to many users 
of liquid level and water gages. 

The “floating shank" compensates for inaccuracies in the 
center-to-center distance of the tapped holes in the vessel on 
which the gage is mounted. The variation can be as much as ¥%”". 
It provides a mounting flexibility not elsewhere obtainable . . . 
it saves time during installation of the gage. . . it eliminates 
stresses that are often induced during mounting. 

The Penberthy “Floating Shank" can be had at slight addi- 
tional cost . . . specify it on your next order for Penberthy 
drop forged steel (or alloy) gage valves. 


\DFAREOTHY | 
| pany | 
Cae 
PENBERTHY INJECTOR COMPANY 
DIVISION OF THE BUFFALO-ECLIPSE CORPORATION 
Detroit 2, Michigan 


Established 1886 Canadian Plant, Windsor, Onterio 


Patent Applied for 


gg 


’ Another 


PENBERTHY 


First 


OTHER PENBERTHY PRODUCTS 


PENBERTHY CYCLING 
JET PUMPS 


Automatically operated by 
air, gas of steam pressure 
-.» Will pump without clog 
ging any liquid that will flow 
through pipes. Ask for Bul 
letin 5030 


PENBERTHY EXPLOSION-PROOF 
SUMP PUMPS 


Motor and switch totally enclosed. Under 
writer approved for Class 1, Group D, and 
Class 2, Groups E, F and G hazardous loca 
tion. Made of copper and bronze throughout 
Ask for Bulletin 4929. 


PENBERTHY EJECTORS 
A simple jet pump operated by air, water or 
steam. Needs no lubrication . . . will not get 
out of order. Ask for Bulletin 5080. 
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Petroleum and Natural Gas Division 
The Canadian Bank of Commerce 
809 Centre Street, Calgary, Alberta 


Recoverable crude reserves in 
Western Canada's oil fields 
have reached an estimated 
1.4 billion borrels .. . 


I... Canadian Bank of Commerce—and its “banker-geologist” 


team—are equipped to give efficient assistance, based on practical 
experience, in problems concerned with Canadian oil financing. 
Our services have proved of value to many successful oil men. 


They can be of value to you. 


The Canadian Bank 


of Commerce 


HEAD OFFICE: TORONTO 


New York San Francisco Los Angeles Seattle Portland, Ore. 
More than 600 Branches across Canada 
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stand on a summit of public accept- 
ance 

“Every mountain climber knows 
that when a summit is reached, there’s 
still plenty of danger—on all sides! It’s 
not easy to reach the top, and merely 
to stay on top requires skill, experi- 
ence, determination and hard work.” 

Charles E. Bennett, president, Manu- 
facturers Light & Heat Co., speaking 
in Atlantic City. 





CALENDAR 
OF EVENTS 


American Institute of Electrical En 
gineers, subcommittee on electrical! 
operated recording and controllin, 
instruments, technical conference 
Benjamin Franklin Hotel, Philadel 
phia 

National Association of Corrosion En 
gineers, western region, second an 

t corrosion conference, Biltmore 
Hotel, Los Angeles. 

Instrument Maintenance Short Course 
jointly sponsored by Southern Cali 
fornia Meter Association and Lo 
Angeles Harbor Junior College 

Natural Gasoline Association of Ame 
ica, district meeting, Herring Hotel 
Amarillo, Tex 


American Society of Mechanical En 
gineers, Statler Hotel, New York 
City 


New Mexico Oil and Gas Associa 
tion, annual meeting, Albuquerque 
American Society of Mechanical E: 
eers, twentieth National Expos 
tion of Power and Mechanical Eng 
neering, Grand Central Palace, New 
York 
American Chemical Society, southwes! 
regional meeting, Little Rock, Ark 
Interstate Oil Compact Commissio: 
winter meeting, Wichita, Kans 
American Institute of Chemical Eng 
neers, annual meeting, Hotel Cleve 
land (Hqs.) and Carter Hotel, Cleve 
land 


1953 


Petroleum Association of 
executive committee, qua 


The Campbell House, 


iintenance Conference, Publi 
ium, Cleveland 


Missouri Petroleum Association con 
vention, President Hotel, St. Louis. 
Corrosion short course, sponsored by 
National Association of Corrosior 
Engineers, University of California 

Berkeley 
American Institute of Mining and 
Met gical Engineers, annual 
meeting, Statler Hotel, Los Angeles 
Natural Gasoline Association of Ame: 





Have you discovered these 


wire rope? 


You get 3 important, unseen values 


in Hercules Red-Strand 
ie first is extra endurance 


The second is consistently high 


performance 


The third is complete dependability 


These values are made possible by 
Leschen’s exacting insistence upon 
blopel-vandelobetscel creme ttt-telay by 
precise, specialized manufacturing 
craftsmanship and by the con 
stant use of only the finest known 
rep ¢-Yo (-Mhe) M1 (--) WB Co) a Coyelo ET iebelo ms eC 


cules Red-Strand wire rope 


Service records prove these hidden 


values. Your records will too 


Higher operating profits may be 


yours with Hercules Red-Strand 
wire rope. Talk it over with your 
Leschen wire rope specialist 

jor-) Co) ¢- Mh oto) C-Vol-MR Zol¥t MiB T=) 4 MiB do) oy 


order. Or, write for bulletin 


A. Leschen & Sons Rope Co., St. Louis 12, Missouri 


ica, regional meeting, Scharbaue: In business only to moke wire rope — better wire rope — since 1857. 


ne, EE, Cee. DISTRIBUTORS IN ALL PRINCIPAL CITIES 
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rae VIGTAULIG METHOD or meu 


EASIEST WAY TO MAKE ENDS MEET 





VIGTAULIC 


COMPANY OF AMERICA 
P. & Box 509 « Elizabeth, N.J. 


Time and money-saving “Vic-Groover” Tools 
are only part of the complete Victaulic Method. 
Portable and easy-to-use “Vic-Groovers” are 
available in 9 sizes up thru 6”, prepare pipe ends 
on the spot for quick easy hook-ups with 
Victaulic Couplings and Fittings, and they're 
automatic as to groove positioning and depth! 


The Victaulic Method means a complete 
modern piping system: easy-to-install 
Victaulic Couplings that guarantee leak-proof, 
positive-locked connections with a union at 
every joint a complete line of versatile 
Full-Flow Elbows, Tees, Reducers, and other 
streamlined Fittings unique in their wide 
adaptability plus handy “Vic-Groover” Tools. 


It’s easy to see why the name “Victaulix 
stands for world leadership in a fast, dependable 
piping method. Make that next job ALI 
VICTAULIC and prove to yourself that whether 
it’s new construction ... repairs or 
alterations the Victaulic Method solves 
every piping probiem. 


You'll find you save time, work, and dollars 
with Victaulic — “the easiest way to make 
ends meet.”” FOR YOUR OWN PROTECTION 
make sure you get VICTAULIC! 


Write today for Victaulic Catalog and 
Engineering Manual No. 44-8f 


28th VICTAULIC YEAR 


California 2330 F 
Canada 


xport 





American Society for Testing Mate- 
rials, spring meeting, Statler Hotel, 
Detroit 
American Petroleum Institute, division 
of production, Southwestern district 
spring meeting, Hilton Hotel, Fort 
Worth. 

American Institute of Chemical En 
gineers, Buena Vista Hotel, Biloxi, 
Miss 

American Petroleum Institute, division 
of production, Eastern district spring 
meeting, William Penn Hotei, Pitts- 
burgh. 

American Institute of Mining and 
Metallurgical Engineers, annual joint 
meeting of petroleum, metals, and 
mining branches, Statler Hotel, Los 
Angeles. 

National Association of Corrosion En- 
gineers, ninth annual conference and 
exhibition, Hotel Sherman, Chicago. 

American Petroleum Institute, division 
of production, Mid-Continent dis- 
trict meeting Mayo Hotel, Tulsa. 

Western Petroleum Refiners Associa- 
tion, annual meeting, Plaza Hotel, 
San Antonio, Tex. 

American Association of Petroleum 
Geologists, Society of Economic Pa- 
leontologists and Mineralogists, and 
Society of Exploration Geophysicists, 
joint annual meeting, Sam Houston 
Coliseum, Houston. 

Texas Independent Producers and Roy- 
alty Owners Association, annual 
meeting, San Antonio. 


Mid-West Gas Association, Broad- 
moor Hotel, Colorado Springs, Colo 


American Petroleum Institute, divi- 
sion of production, Eastern district 
meeting, William Penn Hotel, Pitts- 
burgh 
National Petroleum Association, mid- 
year meeting, Cleveland 
Southwestern Gas Measurement Short 
Course, University of Oklahoma, 
Norman 
Interstate Oil Compact Commission, 
1953 spring meeting Roosevelt 
Hotel, New Orleans 
American Institute of Chemical Engi 
neers, Chemical Institute of Canada, 
joint meeting, Royal York Hotel, To- 
ronto, Ont. 
27-28 Independent Petroleum Association of 
America, mid-year meeting, Jefferson 
Hotel, St. Louis. 
Apr. 29- 
May 1 Natural Gasoline Association of Amer- 
ica, annual convention, Rice Hotel, 
Houston 


American Petroleum Institute, division 
of marketing, midyear meeting, 
Baker Hotel, Dallas. 
American Petroleum Institute, Rocky 
Mountain district, Division of Pro 
duction, spring meeting, Gladstone 
Hotel, Casper. 
11-13 Southern Gas Association, Jung Hotel, 
Hotel, New Orleans. 
14-23 International Petroleum Exposition, 
Tulsa 
24-27 American Gas Association, production 
and chemical conference, Hotel New 
Yorker, New York City. 
28-29 Natural Gas and Petroleum Associa- 
tion of Canada, London, Ont. 
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NEW ARQUADS 


Save Money in 
Oil Recovery ! 


Reduce corrosion rate up to 99% 


Effectively control bacteria and algae growth 


Two new Armour products have proven extremely valuable 
in controlling both corrosion and bacterial-algae growth in 
oil recovery operations. Arquad S-2C and Arquad 2C have 
produced amazing results in solving two of the most 
troublesome problems of the industry, corrosion and the 
danger of plugging the sand face by corrosion products 
and bacterial-algae growth. 


ARQUAD S-2C 


In an eastern Oklahoma flood system, Arquad S-2C re- 
duced the rate of corrosion 99.5%. In another system in 
eastern Kansas, the rate of corrosion was reduced 95% by 
the same chemical. Both sites reported complete bacteria 
and algae control. 

Arquad S-2C is a surface-active quaternary ammonium 
compound, which is strongly adsorbed on metal surfaces, 
thereby protecting the surface from attack by corrosive 
liquids. Its powerful bactericidal properties have bzen veri- 
fied by extensive laboratory and field tests. 


ARQUAD 2C 
This chemical is similar to Arquad S-2C in corrosion con- 
trol properties, and is recommended for use where bacteria 
and algae growth do not offer extensive problems. For 
instance, a sour crude producing well in west Texas re- 
ported 93% reduction in rate of corrosion after introduc- 
tion of Arquad 2C. Economy is one of the most important 
reasons for using this potent chemical, since corrosion 
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control treatments cost about one-half the average of similar 
treatments using competitive inhibitors. 

For your free copy of a new bulletin on control of cor- 
rosion and algae in oil recovery operations, fill out and 
mail the coupon today. At the same time, check the coupon 
for samples of both Arquads for your own testing and 
evaluation. Prices will be quoted on request 


Arquad"’ 5 a trade name registered by Armour and Compan 


en ee eae ee te ee ee oe 


MAIL THIS COUPON TODAY 


Gentlemen: Please send me the following 


() Tech. Bulletin E-6 [) Sample of Arquad S-2¢ 
CJ Sample of Arquad 2¢ 





(  ——- 
Firm — 
Addres 


— =o 


© Se Pincensntientientiimtimigientnaes 


1 Name 


Lee ee eee ee ee eee eee owl 


ARMOUR CHEMICAL DIVISION 


Armour and Company + 1355 W. 31st St. + Chicago 9, Ill 
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No other floating roof gives you... 


TRIPLE SEAL 


protection 





The improved and never surpasse 


Wiggin Floating Roofs 
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Water Want 


HAT between the drought in the 

Southwest and the OPS ceilings, 
water is more valuable than oil in 
some places. At least a tale comes out 
of Texas that up in the Panhandle a 
farmer has got rich selling water to 
oil companies. It seems he owns a 
spring which is the only water avail- 
able for miles around, and oil opera- 
tors in the vicinity pay him fancy 
prices to let them pipe the water to 
their drilling sites. This farmer has 11 
wells on his property, but he claims 
the water brings him more income 
than the oil. 

If this situation gets general it 
might pay to get out of the oil busi- 
ness and into the water business. Out 
on the Pacific atolls during the war 
the Navy made drinking water out of 
sea water, but it took a gallon of 
oil to produce a barrel of water. 
This might not be a bad trade in West 
Texas, but the catch is that you have 
to have an ocean nearby to start wi.h. 


Cats, Rats, and Science 


HE letters-to-the-editor column of 
a science magazine has been car- 
rying a running debate over the way 
newspapers report science news. Many 
of the letters are from scientists who 
complain that reporters don’t get the 
whole story, don’t interpret the facts 
correctly, and twist things around in 
an effort to get a popular “angle.” 
One public-health researcher, for 
example, wrote that he once made 
the factual statement that there are 
about as many cats as rats in the 
city but cats don’t eat many rats ordi- 
narily. The story came out with the 
headline: “Scientist Blames Lazy Cats 
for City’s Lag in Rat Race.” This got 
him in dutch with all cat lovers. 
There were other examples, less 
amusing and more serious. But some 
contributors rose to the defense of 
the journalistic profession, laying 
much of the blame on the scientists 
themselves for not giving the report- 
ers complete information and not tak- 
ing the trouble to explain all the back- 
ground and significance of the devel- 
opment in question. Some even had a 
few good words for the attempt to 


coking 


“popularize” science as a way to give 
the general public at least a smatter- 
ing of scientific information. 

On the Big Yellow Book our prob- 
lem is a little different—but not too 
much. Our staff writers know quite 
a bit about the oil industry, but no- 
body knows just all about it, and the 
industry is becoming so technical, and 
so ramified into a wide diversity of 
sciences, that our men frequently find 
themselves over their heads when 
talking with an expert on some new 
and esoteric line of research. 

This raises the problem: If our own 
men, whose business it is to keep up 
with new developments, can’t under- 
stand some of the latest discoveries 
of science and can’t speak the lan- 
guage of all the diverse sorts of re- 
searchers, what about the harassed, 
busy, operating oil man? What will 
he get out of a verbatim report in a 
scientist’s language? 

So we try to “popularize” some of 
our articles just a little bit with the 
idea of translating from laboratory 
language to operating language and 
in the hope of inducing the average 
oil man to read far enough to be able 
to tell whether or not the data can 
be applied to his problem. Of course 
we run the risk of offending the sen- 
sibilities of some of the pure scientists, 
but we try not to get as far off the 
beam as the cat-and-rat incident. 


Can Music 


IL has already got a foothold in 

the fine arts through water colors 
and oil paintings, and now it is break- 
ing into music. We see by the pa- 
pers that a young Chicago composer 
has written a piano concerto about 
an oil can. It was inspired by a prob- 
lem in differential calculus about the 
cylindrical and conical parts of an 
oil can, and is divided into three 
parts: “cylindrical prelude,” “conical 
arietta,” and “differential fugue.” We 
are informed that the composition is 
“in the modern idiom,” whch makes 
us wonder if it is anything like that 
“Cement Mixer” number that was so 
popular with the hep-cat set a few 
years back. 


Henry D. Ralph 
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DRILL 
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It’s “standard equipment” with practically all drilling 
contractors and drilling departments because they know it 
saves them money during drilling operations, and is 
mighty inexpensive insurance against serious accidents. 


NO MORE PLUGGED BITS to cause danger, lost time, or the 
‘ annoyance of pulling wet strings. 
REDUCES WEIGHT ON DERRICK AND RIG EQUIPMENT because 
. BAKWIK “Floats” the drilling string. 
Here’s what 9 wire ues ano Brake BANDS LAST LONGER because “float- 
ing” reduces the weight of the string. 
BAKWI K PREVENTS, OR MINIMIZES, SERIOUS DAMAGE in event the drill- 
° ; ing string parts while going in or coming out of the hole. 
will 0 NO DRILLING DELAYS because the valve can be quickly installed 
f or removed from the string. It has no threads, and no wrenches 
or you or tools are needed. 
NO INTERFERENCE WITH RUNNING SURVEYING INSTRUMENTS 
y or other devices. Just lift out the valve assembly by hand, and 
the unrestricted passage permits running any tools or devices 
through the drill pipe. 








Baker BAKWIK 
Drill Pipe Float Valve 
Product No. 481 
POSITIONED WHERE DESIRED 
A majority of operators install the Baker BAK WIK Drill Pipe Float 
in a valve chamber in the drill collar (see large illustration) where it is held in posi- 
tion by the pin on the drilling bit. Or the valve assembly can be positioned in a 
BAKWIK Body (Product No. 480) installed at any desired point in the drilling string, 
and held in position by the tool joint pin. 


EASILY INSTALLED AND SERVICED 


The strong, simple valve assembly is made without threads and is 
merely dropped into place, or readily removed, by hand—no tools or wrenches are — BAKWIK Body 
required. : Product 480 
The inexpensive wearing parts are available at your supply store, and 
servicing is quickly and easily done right on the derrick floor. 
BAKWIK does so much; saves so much; and costs so little that we 
suggest you order one today from your supply store. 
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How oil can get what it 
wants was outlined at the A.P.I. 


Some pretty big tasks were outlined for the oil industry 
during the coming years at the annual meeting of the American Petroleum 
Institute in Chicago last week. 

It was a forward-looking gathering, and its unofficial theme was prog 
ress, a theme which ran through all division and group discussions. This 
not a new theme for the progressive oil industry, but this year it had a 
different overtone. 

A good many times in the past the oil industry’s gatherings revolved 
around the question of what the Government would do to it or allow it to 
do for itself. This year the overtone was that the industry can answer these 
questions by providing the leadership so desperately needed in today’s 
world and by assisting governments to provide the conditions under whic! 
the oil industry can thrive and under which the free world wants to live 


In bare statement this sounds like just another high-blown, 
inspirational lecture, but speaker after speaker spelled out specific and 
concrete steps which can be taken now by large and small units in every 
division of the industry. Together they form a pattern for maintaining good 
business for the near future while building a solid foundation for growth, 
service, and understanding during the next generation. 

In brief, the proposition laid before the A.P.I. is this: Oil is no longer 
just a private enterprise but has become an industry affected with a public 
interest. As such it owes a duty to the public to maintain the highest stand- 
ards of service and to keep the public informed of its activities. But beyond 
this it has a responsibility to provide leadership—statesmanship—not only 
within the oil industry but to help solve economic, social, and political prob- 
lems which perplex the public 

This is a challenge to oil men to think beyond their own business prob- 
lems and take a hand in Government, not, as so often in the past, on the 
defense, complaining, protesting, or petitioning, but as leaders showing the 
way for all industry and for the general public and its political officials 


Tus is really a practical program, when broken down into 
the specific suggestions offered at the meeting. It boils down to doing many 
little things to keep the industry dynamic and competitive and to extend 
into other fields the type of positive and forward thinking which has made 
the American oil industry what it is. 

In short, the industry can get the kind of economic environment, public 
understanding, and international conditions it desires if it takes the lead in 
formulating them. This requires a singleness of purpose, a cooperative in- 
dustry, and a willingness to serve the public bevond the mere business 
of supplying oil. 
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the right gun for every job! 


--- another good reason why 


results cost less with 


WELEX JET! 


When you call on Welex for jet 
perforating service you don’t pay for 
time lost in experimenting, improvising, 
or fumbling. The Welex crew is equipped 
for precision perforating at any depth 
under every operating condition. Welex’s 
own engineering and manufacturing de- 
partments provide jet guns and auxiliary 
equipment developed and proven through 
the extensive research program that has 


kept Welex the leader in jet perforating 


Remember, Welex offers you more 
years of experience in jet perforating than 
any other well servicing organization. Call 


on Welex for prompt service day or night. 


Welex 


SET SERVICES INC. 


General Offices: 3909 Hemphill St., Fort Worth 10, Texas 


‘Call Welex and Be Sure’”’ 
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HOW BIG CAN IT GET?... Registrations 
at the American Petroleum Institute’s thirty- 
second annual meeting soared to a new rec- 


A.P.1.—Thirty-second annual meeting drew more than 
6,300 oil men to Chicago last week Annual meetings 
for 1953 and 1954 also scheduled for Chicago with 1955 
meeting planned for San Francisco *Technical and 
general sessions outlined big programs of work for the 
future, but a note of optimism and confidence permeated 
the entire meeting. 

.. + Forecasts ... There will be bumps on the road ahead, 
but the trend of the oil business is upward, several A.P.I 
speakers predicted . €Domestic and foreign demand for 
petroleum products will increase steadily, but at a lower 
rate than recently, both short and long range. . . . Industry 
will be able to find and supply all oil and gas needed if 
permitted to function as in the past 

- Government... A.P.1. speakers anticipate improved 
economic climate for business, but warn that change in 
administration does not assure it automatically. . . . Oil 
men urged to take active part in formulation and adminis- 
tration of government policies 

..- Refining ... Brass-tacks approach to evaporation- 
loss problem seen contributing to new improved methods 
for evaluating and preventing product waste. .. . Theoreti- 
cal and practical data combined to form basis for equa- 
tions Dollars and cents angle will help refiners choose 
best types of storage in the future 

...- Supply and Demand... The industry will have as 
much reserve cushion 15 years hence as at present, A.P.I. 
told Petroleum demand increase of 39 per cent seen 
by 1967 in this country. Important production gains 
for Gulf Coast and West Texas seen. 

.-- Public Relations... O.1.1-C. program continued with 
enlarged budget. A.P.I. gets proof its program is bring- 
ing results in better press and general understanding. 

... Reserves... How to finance reserve oil capacity as 
defense standby recognized by several speakers as most per- 
plexing future problem. Many say it will be impossible 
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ord, closely approaching 6,490. Indusiry rep- 
resentatives came from 42 states and 8 foreign 
countries, with a heavy registration from Can- 


(Waews S&S 


ada. Optimism and confidence permeated the 
entire meeting. Here is the registration desk 
as workers were swamped early in the week. 


They point out 
. Chap- 


under present price and tax policies. 
that capacity is now adequate for present needs. 
man calls for new inducement to solve the problem 


celebrates twenty-fifth year of 
Projects on origin, re- 


...- Research... A.P.I. 
fundamental research efforts. 
covery, Composition and properties of petroleum provide 
broadening basis of understanding. . . . Pure research seen 
as important spur to commercial applications of improved 


technologies. 


INTERNATIONAL.—Thirteen companies compete in sur- 
prisingly heavy rush for best-looking Peruvian acreage with 
the opening period for concession applications under the 
country’s new oil law Applications cover about 9,800,- 
000 acres—mostly in the Sechura Desert, the most promis- 
ing wildcatting territory in Peru. €SEREPT, a French 
Government-backed company, strikes oil in Tunisia about 
78 miles southwest of Tunis. Well reportedly found 
the pay at about 1,800 ft. 


ACTIVITY.—Production of crude and lease condensate 
averaged 6,640,375 bbl. daily for week ended November 
8, up 99,075 bbl. daily from previous week €Total well 
completions for the week dropped 34 wells to 879 

Wildcat completions totaled 217 wells compared wiih 234 
for previous week and 201 for corresponding week last 
year. . "Rotary rigs operating in United States increased 
35 rigs during the week ended November 10 to 2,627 


TRENDS.— Major product stock changes for 5-week period 
ended November 8 were similar to last year’s changes 
Stocks of four products gained 805,000 bbl. this year com- 
pared with an increase of 380,000 bbl. in the same period 
last year. . €Refinery runs averaged 6,888,000 bbl. daily 
for last 5 weeks, up 6.0 per cefit for same period in 1951... 
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MEMBERS OF THE PUBLIC-RELATIONS committee 
Clockwise from the far left are Jack McKenzie, 
Oi & Refining Co., Houston; Maston Nixon, Southern Minerals Corp., Corpus Christi; 
S. Wescoat, Pure Oil Co., Chicago; W. 


Mattei, Honolulu Oil Corp., 


Fl Dorado, Ark. 


San Francisco; L. 
Jones, Cities Service Oil Co... New York: and, 
A picture of other members of the committee appears on page 245. 


of the A.P.1. board of directors. 
New York; Hines H. Baker, Humble 
a. 
Alton 
Barton, Lion Oil Co., 


A.P.1., 


at left front, T. H. 


Record Meeting Held 


Limited optimism characterizes the thirty-second annual 
A.P.I. conclave; defense needs constitute biggest job 


All eves were on the fu- 


than 6 


thirty-second 


C= AGO 


ture aS more OOO on men 


for the annual 

meeting of the American Petroleum In 

stitute November 10-13 
What thev saw was 


met here 


mixed outlook, 
eassuring for the most part but tinged 
with warnings responsibilities, and 
plenty of hard work ahead 

Little 


ichievements of the past 


discussing 
though the 


got some bouquets for its 


time Was spent in 
vil industry 
accomplishments in expanding produc- 
ds during the emer- 
past few years 


tion to meet all nee 
gency conditions of the 
The record past performances was 
reviewed efly tor the purpose of 
pointing tl wavy to the future 
The resul the rf 


interpreted 


cent national 


election as prom- 


sing vorable economic cli- 


mate for busine gave an optimistic 
reflect- 
and in 


overtone meeting 
ed both in the formal 


papers 
corridor discussion 
What is expected consensus 
was that the ind continue te 
ided it ex- 


prosper and expan 
ercises a new high order of industrial 


statesmanship working out the prob 


with the govern 


ems of relationsh ps 
| 


ments and the communities with which 
ts future 1s intimately 
There were 


forecasts on. the 


involved 

il economic 
and they 

agreed that the demand for petroleum 

products throughout the free world will 


several form 


program 


continue to expand both in fhe short 
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range and long-range periods, though 
some ups and downs and some rough 
And no 


will be 


one 
able 


and gas 


spots are anticipated 
that the 
deliver the oil 


doubted industry 
to find 


needed provided it is given a 


and 
chance 
to operale as it has in the past 
Building a 
standby for 
ognized as one of the knottiest prob- 
lems ahead, and tied in with this is the 
problem of how the industry will ob- 
funds for expansion under 


reserve Capacity as a 


national defense was rec- 


tain 
the present high tax rates 


new 


Industry responsible 
the discussion of these and many other 


Throughout 


problems ran the persistent theme that 
take the 
in finding and applying solutions, that 


the industry itself must lead 





The Journal’s Coverage 


This first-hand report of the 
thirty-second annual meeting of 
the American Petroleum Institute 
in Chicago is brought to you by 
these members of the Journal 
staff in attendance: C. O. Will- 
son, Kenneth B. Barnes, Henry 
D. Raleh, George Weber, and 
Paul Reed. Petroleo Interameri- 
cano, Latin-American affiliate of 
Ihe Oil and Gas Journal, is rep- 
resented by Oscar B. Irizarry, 
editor. 











the oil industry, as one of the largest 


in the world and as one of the most 
essential to the ordinary citizen 
to the defense of the free world, must 


assume the responsibility of leadership 


and 


Suggestions for doing this included 
such things as: 

..- Intensifying the campaign to gain 
public understanding of how the in- 
dustry operates 

... Strengthening 
industry by removing points of 
tion among competitors 

.-- Improving management methods 
in big corporations to keep them pro 


unity within” the 


irrita- 


gressive and to develop strong leader- 
ship 

..- Expanding the research 
industry to make oil 
more useful 
things to maintain 


many 
projects of the 
more efficient 

.-+ Doing many 
the industry's 
and constructive 


economy 


and 
position as a dynamic 


force in the world’s 


Financing a problem . . . How to fi- 
nance the tremendous expansion of the 
oil industry which will be required in 
the future is one of our most 
problems, Frank M. Porter 
making his annual report as president 

While some in the industry 
the possibility of surpluses in the near 


serious 


declared in 
foresee 
future, the requirements of defense ot 


the free call for 
pansion of major petroleum facilities 


world continued ex 
and the carrying of excess capacities in 
production, refining, transporta- 
tion, Porter said 

How to induce the 
beyond the limits of profit alone in the 
and pro- 


and 
industry to go 


expansion 
gram has not yet been solved, the A.P.1 
head admitted, adding that the present 
high rate of corporate taxation makes 
it almost impossible for the industry 
to finance program by itself 
and threatens to destroy 


reserve-capacily 


such a 
the social and 


economic structure of the country 


Porter Reelected by A.P.I. 


CHICAGO.—Frank M. Porter, pres 
ident of Fain-Porter Drilling Co., Okla- 
homa City, was reelected president, and 
L. S. Wescoat, president ot Pure Oil 
Co., Chicago, was reelected chairman 
of the board of the A.P.I 

P. C. Spencer, president of Sinclair 
Oil Corp., New York, 
vice president for transportation 


reelected 
New 


vice presidents elected were John G 


Was 


Pew, vice president of Sun Oil Co., 
Philadelphia, production; John G New- 
ton, vice president of Magnolia Petro- 
Beaumont, refining; and 
Bartlett, vice president of 


leum Co., 
Robert M 
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A.P.1. 


Gult Oil Corp., Pittsburgh, marketing 

B. Brewster Jennings, president of 
Socony-Vacuum Oil Co., Inc., New 
York, reelected and 


was treasurer, 


Lacey Walker, New York, was reelect- 

ed secretary. 
New directors 

appear on page 


A.P.1. 


elected by the 
255 


Oil's Record Lauded 


Chapman says its accomplishments “unbelievable,” but it 
still faces tough job of building up its reserve capacity 


HICAGO 

ord of achieving the national-de- 
fense goals outlined for it by the Gov- 
rnment 2 years ago is almost unbeliev- 
able, the American Petroleum Institute 
was told by Oscar L. Chapman, Sec- 
retary of the Interior and Petroleum 
Administrator for Defense 


The oil industry's rec- 


The industry has fulfilled two of its 
three goals completely, but faces great 
problems in the remaining request to 
build up reserve capacity for a possible 
world war, he said. 

The first job, after the Korean out- 
break in the summer of 1950, was to 
insure enough oil to meet all vital mili- 
tary the free world, and the 
meet all essential civil- 
an demands. The industry met those 
fully, under most difficult conditions 
of materials shortages and the Iranian 


needs of 


second was to 


shutdown, he said. 

But, Chapman continued, there is 
real concern over the long-range prob- 
lem of oil in defense. 

Chapman said he had no clear solu- 
tion to the problem. But eventually, 
he said, the profit incentive alone might 
prove inadequate, requiring some other 
nducement 

His only suggestion for a reserve fuel 
press the program for 
synthetic liquid fuels. He seriously be- 
ieves, he that the time is near 
when private industry should think of 
ittacking the problem on a commercial 


hy 


supply was to 


said, 


iSIS 

Industry's job . . . The oil industry’s 
welfare during the next quarter-cen- 
well it answers 
mankind's aspiration for and 
treedom and end to want, T. S. Peter- 
sen, president of Standard Oil Co. of 
California, declared at the closing ses- 
sion of the A.P.I. meeting 

The industry can do this by 


tury depends on how 


pe ace 


remain 
ng dynamic, expanding, competitive, 
nd by contributing to the wellbeing 
1f the communities where it operates, 
he said 

In 1975 we shall than 
twice the volume of petroleum we pro- 
1950, Petersen said, but the 


need more 
luced in 
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industry can provide it if it continues 
to make technological advances which 
improve its efficiency in discovery, pro- 
duction, refining, and transportation. 

By 1975 oil may face strong compe- 
tition from other energy sources, such 
as atomic energy or liquid fuels from 
shale or coal, but this, Petersen said, 
“is heartening to the future of a me- 
chanical civilization. Free competition 
among energy sources will keep costs 
low. Low costs will mean wider use. 
And the wider the use of energy, the 
faster our economy and technology will 
grow.” 


Foreign outlook . . . The future of 
American petroleum operations abroad 
may well play a leading role in the 
global conflict between freedom and 
Soviet imperialism, he said, adding: 

“The job ahead is too big for our 
foreign friends to handle alone; they 
lack both the capital and the technical 
skills. Private American oil companies 
already are setting the pattern for aid 
to our free allies in the fields of Saudi 
Arabia, Kuwait, and other areas. In so 
doing we are working directly to bul- 
wark the enlightened aspects of our 
foreign policy. In short, we are build- 
ing freedom abroad. 

“We are also building there a great 
intangible: Good will for America’s fu- 
ture. We have added a sense of social 
responsibility which is new in interna- 
tional commerce. 

“We do not pretend to be selfless. But 
neither are we merely opportunistic. 
We like freedom and we like dealing 
fairly with free peoples.” 


What lies ahead . . . Specific predic- 
tion of what things will be like 25 
years from now may sound like science 
fiction, Petersen said, but he declared 

“This I know: Our future to a great 
degree will depend on how vigorously 
we hold to the principles that made 
our past. We can consolidate our eco- 
nomic revolution and meet the ex- 
panding needs of the next quarter- 
century only if our economy retains its 
dynamic self-sufficiency 
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“We must, at all costs, retain those 
features of @ free economy which have 
made American industry great: the cus- 
tomer’s free choice of goods, free com- 
petition for the customer's favor, the 
presence of a profit incentive so that 
men will continue to invest their 
ings in the production of goods.” 


Sav- 


Bigness needed . . . Petersen ended his 
address with a defense of big business 
units, saying that in many industries 
some companies grow very big because 
they do a big job which could not be 
done in any other way. 

“Bigness,” he said, “along with ef 
ficiency and productivity, is a prime 
essential to maintain the momentum 
of our economic revolution, a key to 
the dynamic economy of the next quar 
ter-century. 

“I firmly believe that, in the next 
25 years, we shall hear less and less 
from those who belabor business for 
being big—those to whom bigness is 
automatically badness. There seems to 
me to be a growing awareness through- 
out the country that America’s great- 
ness is based substantially on the free- 
dom of every man and every business 
to grow to the fullest possible stature 
We need bigness in all of its connota 
tions if we would lead the world to 
peace and freedom.” 


Chairman's address . . . The A.P.I. is 
not so much a business meeting as a 
convocation dedicated by the profit mo- 
tive to the welfare and progress of 
mankind, L. S. Wescoat, president of 
Pure Oil Co., told the general session 
in making his report as chairman of 
the Institute’s board of directors. 

In the 33 years since the A.P.I was 
established it has adhered to its ob- 
jective to promote the progress of pe- 
troleum in a peaceful world, and it 
does this in a hundred different ways, 
he said. 

The A.P.I. is a clearing house and 
repository for the research and 
of the industry, and a forum for the 
dissemination of industry know-how 
and scientific truth. 

Millions of dollars have been saved 
the industry through the Institute's 
work on standardization of equipment, 
getting “a fair shake” in the burden 
of taxation, conducting fundamental re 
search, collecting statistics, and many 
other activities, he said. 


ideas 


Meeting dates set . . . The A.P.1. set 
dates for its next three annual meet- 
ings as follows: 1953—Chicago, No- 
vember 9-12; 1954—Chicago, Novem- 
ber 8-11; 1955—San No- 
vember 14-17 


Francisco, 








REGION OF 
IMBIBITION 











WATER _ 


INTO 
FRACTURE 


> 





THIS IS IMBIBITION, now being tried experimentally by 
The illustrative drawing shows how water, being 


field of Glasscock County in West Texas. 


OIL 
OUT OF 
FRACTURE 


a 


Atlantic Refining Co. in Driver 


absorbed by the rock, displaces crude oil which moves down the fracture. 


How Imbibition Works 


New secondary - recovery technique visualizes soaking-up 


of water by producing formation, freeing trapped crude 


o- AGO The new 


method or new 


mechanism 


concept of oil-recovery 


known as water imbibition show! 


here at the Chicago A.P.I 


have a displacement efficiency on Spra- 


Was 
meeting ty) 
berry oil sand ranging 


I 


trom to 6 
per cent oil recover ind averaging 3 
imbibition displacement 
praberry, these 
ng Co. mean 


that the ecovery would 
be about th es the natural dis 
placement 

The 3 7 mples making up the 
at the Dallas 
Atlantic 


The data were preset ted at 


run researcn 
Refining Co 
a Produc 
session by Dr I R 
Brownscombe and Dr B. Dyes 
both of Atlantic. (Text of paper 
appear in this issue beginning on 

A vastly improved recovery mecha 


tests were 
laboratories of 


tion Division 


thew 


7K A 
Z6O4 


nism over nature's own internal gas- 
displacement process i 
needed for West Texas 
trend. Only one-third of the 
proven Spraberry has been drilled up 
estimate that 


Spraberry 


expansion or 
badly 


berry 


Spra 


because engineers now 


ultimate recovery of the 
under the natural conditions will aver- 
De- 


age only about 600 bbl per acre 
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velopment work has slowed consider- 


ably; active rotary rigs are down trom 


260 a few month ago to about 60 now. 

First Atlantic's 
imbibition process and its possible Spra- 
summer 
made application 


disclosure of wale: 


berry application came _ this 
when the 


fo the 


company 
Texas Railroad Commission for 
experimental trial in the upper Spra 
berry formation, using 
wells on its W. M 
Drive 


three 
Schrock 
Glasscock County 


injection 
lease ii 

(Testi- 
presented in 


{ucust Fa, 


field, 
mony at this hearine was 
The Oj 


77 


and Gas Journal 


page 

\ second request for permission to 
initiate a pilot water-imbibition project 
Tex Harvey 
field of the 


will in- 


month by 
Harvey 
This 


1,600 acres. The proj- 


this 
Tex 
trend 


Was ade 
Oil Co. in 
Spraberry project 
clude an area of 
ect contemplates input of 200 bbl. of 
well, removal oj 


Water per day per 


gas-oil ratio restrictions, and granting 


of a 


lease allowable 

Physical concept . . . The Atlantic re- 
searchers apparently were thinking spe- 
cifically of Spraberry needs when they 
their which led to the 
experimental application of water im- 
Driver field 
Chicago A.P.I 


Started work 


bibition in 


In their paper they 


PROOF THAT IT WORKS is shown in this 
photograph. Oil, displaced by imbibed water, 
appears on the core’s surface in globules. 


pointed out that in the Spraberry rese 
tight 
permea- 


voir the oil is stored in a very 
matrix, 


bility 


with virtually all the 


concentrated in a large number 


ol tractures 


These native fractures, interconnect- 
ed, appear to be 3 to 4 ft 
from 


on cores by 


apart, and 
micrometer measurements made 
Sohio Petroleum Co., the 
average width seems to be about 0.002 
in. The formation might be compared 
to a section of huge building stones, 
lying in solid blocks but broken o 
tractured every 3 to 4 ft 

The Atlantic men pointed out that 
because of this fractured condition con 
ventional water flooding is out of the 
question. Channeling and 
through the 


tremely 


bypassing 
fractures would be ex 
serious. Likewise, this channe! 


ing would be even more troublesome 
for any kind of gas-injection operation 
Thus, the 


to find 


Spraberry problem was 


some way to energize, drive, 


or displace the oil from this 


matrix 


hight 
rock 
Fractures may nelp .. . But these 
troublesome fractures may prove to be 
the very “key” or foundation of the 
water-imbibition application to the 
Spraberry 

The Atlantic group got the idea that 
if these fractures were filled with wa- 
ter, the natural capillary attraction of 
the fine pores in the matrix rock would 
imbibe or soak the water into the body 
of the from the 
a point of entry. 

To check this, in their early quali- 


material, fractures as 
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EDITORIAL BOARD for Drilling and Production Practice, Division 
i Left to right are: Earl 
G. Gaylord, California Research Corp., San Francisco; C. E. Beecher, 
Cities Service Oil Co., Bartlesville; John R. Suman, Standard Oil Co. 
Arkansas Fuel Oil Co., Shreve fer 
Alden Donnelly, Honolulu Oil Corp., Midland; Glenn S‘earns, 
William H. 


of Production, meeting for an early session. 


(N. J), New York; R. O. Garrett, 
port; 


British-American Oi Producing Co., 


tests they dropped pieces of the 
saturated with oil 


Droplets ot 


berry matrix 
water. 

from 
ind rapidly collected as globules 
sample. This 
imbibing 
that 


beaker ot 
soon oozed out inside the 
the surface of the 
that the 


into the 


waler Was 


| 
king rock and 
Was oozing out from the same 
Water 


n which the was en 


Two-way traffic flow... A simplified 
ration of oil production by watei 
Atlantic for 
shown in the 


mbibition, 
the A.P.1 
left photo on page 230. 


Water 


prepared by 


meeting, IS 


is being injected into the frac 
ture As water moves along the 


fracture some water continuously 1s 
to the matrix by 


moves in, oil moves out 


heing lost imbibition. 
As this water 
being 


Thus water in the fracture ts 


placed by oil, until the fracture down 
Stream is completely filled with oil 
This is the simplest description ot 
water imbibition—a_ theoretical single 
fracture where water is injected at one 
end and oil is taken from the other. 
the mecha- 


However, to understand 


nism properly it Is note 
that the 
than simple water travel down a one- 
way path, displacing oil ahead of it 
Indeed, it appears that the water can 


necessary lo 


process is capable of more 


actually soak 


into the tight sand in 
one direction and, as the water moves 
along this path displacing oil, the oil 
can literally turn backward flow 
in the opposite direction through larger 
pores. This curious phenomenon is due 
to the simple circumstance that the im- 
bibition in the first place occurs due 


and 
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Dallas; 


Co., 


fornia, Los Angeles. 
Strang, 


to the capillary force or capillary at- 


traction of the pores for water. 

The two-way movement of water in 
one direction and the oil in the other 
direction (up to a direct backward re- 
versal) seems to be by the 
simple experiment already referred to 
that of dropping a piece of oil saturated 
core sample in a beaker of water. A 


inward 


proven 


the oil ts imbibed or soaked 
into the core, the oil inside starts mov- 
ing in the opposite direction and final- 
ly pops out to surface and forms the 


droplets of oil 


Travel rate ... At the A.P.I. meeting 
the Atlantic men described their studies 
of the travel of imbibition 
into the Spraberry cores 
X-rays of 

with 


water Via 
These studies 

which had 
pheny! 


involved cores 


been saturated Opaque 
iodide. 

When the results were adjusted to 
account for differences between labora- 
tory and and 
the presence of tree gas, connate Wa- 
ter, etc., the that under 
Spraberry reservoir conditions the wa- 
ter would completely penetrate a matrix 
block | ft. thick within 6 months. It 
would even penetrate a block 6 ft 
thick within 15 3-ft. 
penetration from two sides 

If the reservoir performance should 
be as good as their laboratory 
the Atlantic men these rates of 
penetration are sufficient to be of eco- 
nomic application to the Spraberry. 

At the Chicago meeting, Atlantic 
put forth a few other ideas on water 
imbibition which show it is different 
from conventional water flooding, par- 
ticularly for Spraberry conditions with 


reservoir oil viscosities 


tests showed 


vears, assuming 


tests, 


said, 


tee meetings held during this biggest of all 


A.P.1L., Dallas; D. V. Carter, Magnolia Petroleum Co., Dallas: W. L. 
MecCloy, Jr.. Sohio Petroleum Co., Oklahoma City; C. A. 
Houston Oil Co., Houston; C. A. Reistle, Jr.. Humble Oil & Refining 
Houston; J. E. 
Washington; and Milan G. 
This session was one of 1 


Warner, 


Petroleum Administration for De- 
Arthur, Union Oil Co. of Cali- 
board and commit- 
A.P.1. meetings. 


Brantly, 


fractures. A 
characteristic of that the 
producing water-oil ratio is a function 
both of rate of injection and 
ot the natural imbibition rate. In con- 
ventional water flooding, the produc- 
ing water-oil determined by 
the degree of depletion. 

In the case of field operations with 
the water imbibition process, if the rate 
ot natural imbibition into the matrix 
were greater than the injection rate, 
all of the would into the 
matrix and only oil would reach the 
producing end of the fractures. 


its interconnected vertical 
imbibition is 


water 


ratio Is 


water soak 


After water production begins at 
output oil wells, it might prove 
sirable to increase the water-injection 
rate substantially, thus increasing th 
amount of water in the fractures. By 
putting more water in the 
the area of contact would be increased 
between the matrix and the 
the fractures, provided that the water- 
injection rate had been below the rate 
of natural imbibition. This later step- 
up in water input could be expected 
to increase oil production and extend 
economic life of the oil production, al- 
though the water stepup would, of 
increase the water-oil 


fractures, 


water in 


course, ralio. 
Field application . . . Dr. Brownscombe 
and Dr. Dyes translated their labora- 
tory data to field conditions for esti- 
mates for the upper Spraberry forma- 
tion of the Driver area. 

They calculated that sufficient 
ter could be imbibed and would 
place oil sufficiently so that a rate for 
producing wells could be maintained 
in the neighborhood of 100 bbl. of 
oil per day per well for several years, 


Wa- 


dis- 
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PARTICIPANTS in 


leum at a dinner November 9. 


are: John E. Sherborne, Union Oil Co. of California, Los 
Vesper, California Research Corp., San Francisco; Robert Cal 


Howard G 


moderate water producti 


Later water yroduction could be 


xpected it increasing rates. They est 


ited that the ult 


three times 


mate recovery might 


about 


itural-dep 


How Research Helps 
It benefits everybody, but 
much remains to be done 


— AGO Production research b 


npany efits the entire 
Lioyd Elkins 
esearcn 
tt Stanolind Oil & 
sion of Producti 
I. meeting here 
me 
works for 
one operato 


demonstrating 


nitization or - 
nder consid 


quired for 


ise Of more t n ) per cent ! 


rganized researer years In seven 


production laboratories consulted in a 


nation-wide survey of research activ! 


es. He estimated that during the past 
irs organized research in the oil 
ndustry has doubled 
Tangible research benefits were listed 
Elkins in the fields of well logging 


lling mechanics, drilling muds, ce 


4.P.L-sponsored research projects celebrated 25 
years of fundamental research on the origin and recovery of petro- 
At the speakers’ table, left to right. 


Porter, 
(Ind.); Lloyd E. 
Angeles: 
fech.; and C, 


well completions 


pumping 


COrrosiol and reservoir me 


Not too 


yperating 


well known to people with 


responsib lit he said, 1s the 


most Herculean task of research to 
develop adequate means of conducting 
model tlow tests which will permit re- 


t 
) 


Die evaluation ¢ recovery processes 


oO 


ahead Looking to the 


What lies 


ture, Elkins pointed to some current 


search objectives by asking a series 


H These included 


... “Would our geologists and eng 


questions 


eers be happy with a logging service 


that would directly or indirectly record 
evervthing in place that could be meas- 
red trom cores broug to the sur 


ice 


oe “What 


uld not 


of a Dil 


roughneck or executive 


rejoice over the develop 


that could be installed 


replaced without pulling and run 
--. "Why not 
filter 


ness would set 


ng drill pipe? 
a drilling fluid such 
thick 


it its controlled 


ard at the right 


cake ol 


time with some triggering procedure 
ind possibly serve some of the purposes 
oft a string of casing’ 


..."Would it not 


some formations to 


be of some ad 


7c 61n have 


i means of automatically opening up 


tight streaks of pay and thus smooth 


out the permeability protile of a well?” 
.-+ “Possibly some day, and we hope 
off, install the 


equipment 


not too tar may we 


average layout tor an en- 
tire oil field from pipe-line outlet back 
to each casing shoe so it will be bal- 
anced electrically and so that steel will 
Silay where we put it and not disappear 


> 


nto solution in underground waters 


A. Millikan, California institute of 
A.P.1L. president, New York; J. 
Elkins, Stanolind Oi! & Gas Co., 
N. Lacey. Cal Tech.; E. G. Gaylord, California Research; B. H. Sage. 


Technology, Pasadena; Frank M. 
kK. Roberts, Standard Oil Co. 
Tulsa; William 


Millikan, Amerada Petroleum Corp., Tulsa 


Electronic “Brains” Increasing 


CHI« 
culating 
oil production is increasing, Dr. W. A 


AGO Use of high-speed cal 


lachines to solve problems in 


laboratories of 


Bruce, of the research 
Carter Oil Co., Tulsa, told a session of 


the Division of Production at the 


AP. 
A number of oil companies recent 


obtained or will 


meeting here 


soon install 
Bruce 
calculating 


card-pro 
Son 


oil-reservol 


gram calculators said 
problen 
pertorn inv as 10 


million thr 


require as m 
netic Operations 
An example of such a difficult ca 
culating problem is that presented by 


both a vas Cap 


" 


pool Operating with 


and water drive Involved in the ca 


culations are studies of present reset 


voir behavior and plans tor future oper 


ation of the reservoir Pertinent fac 


tors are water influx, gas injectior 


and gravity drainage Application of 


all the technology now available t 


engineers would this large 
number of calculations 
Dr. Bruce that 


brains,” which for the 


require 
said these 
“electronic 
6 years have been laboratory tools, are 
about to 
So far they have been custom built anc 
before 195 no had 
alike. Each one has been 
lete by b 
could be finished 
computing 
daily operation 

A number of companies offer then 
10 will be installed 


> as production models 


two been made 
made obso 
new developments before 1 
However, now se\ 


eral of these giants are | 


for sale and about 


for defense. commercial, or gover! 
ment 


Bruce’s 


use this vear 

A.P.I. paper, entitled “Use 
of High-Speed Computing Machines 
for Oil-Production Problems,” appears 
in this issue beginning on page 260 
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AT THE HEAD TABLE for the Pipe Liners Club banquet are, left SB. te 
to right, R. B. Mclaughlin, Texas Pipe Line Co., Houston, retiring 
president; O. F. Moore, Ohio Oi) Co., Findlay, Ohio, new president; 


«eee 


New Methods Outlined 


Fully automatic pipe-line stations, product switching 
described; more new techniques ahead in transportation 


HICAGO 
ments mean that an increasing num 
ot pipe-line functions now handled 
nually will be performed automat 

or by 


Newly dev eloped instru- 


remote control 
The A.P.I.os Division of 
as told that the day 
shen even scraper-trap manipulations 


Transpor 
tation W is coming 
d the switching of batched products 
night be accomplished entirely by me- 
hanical means 

Emphasis was given to the impor 
nee of basing construction practices 

j reported to the 


Gata periodically 


ndustry which reflect current pipe- 
ne procedures 

In looking forward to the continued 
xpansion of petroleum transportation 
ttention was directed to the greater 
fficiencies possible with big-inch lines 
ore extensive instrumentation — for 


and pipe lines, and by use of th 


more-efficient new supertankers 


Stations . Remote sta- 
which are fully automatic 
controlled simply by the  pipe-line 
stream operate more satisfactcrily than 
stations controlled from a remote point 
dispatcher, S. S 
New York, told 

Transportation 


Automatic 


tions and 


by an operator or 
Smith, Shell Oil Co., 
session of the A.P.I 
Division 
Smith said his company ts now pre 
stations to fully 
vears oft 


paring to convert four 
1utomatic operation after 2 
control operation. He 
that Standard Oil Co. of 
Phillips Petroleum Co.., 
Standard Oil Co. (Ind.) 


men 
Cali 
Shell 
Sun 


remote 
tioned 
fornia 
Oil Co 
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ray Pipe Line Co., and perhaps others 
ire depending upon completely auto- 
matic stations which depend upon at- 
tendants only for housekeeping and 
maintenance 

Although there is yet no dependence 
upon complete automatic control of 
product takeoff supervisory 
control, Smith cited the design for a 
pipe line not vet built in which tour 
products would be handled automatic- 
ally from the point of first pumping 
through all of the intermediate takeott 
points and into the final terminal 

The intermediate points 
served by automatic equipment 
criminating between products: products 
would be 
volumes or on 
entirely without the 
sonnel 

Plantation Pipe Line Co. and Great 
Lakes Pipe Line Co. have done much 
to develop the application of electronics 
to products pipe lining, according to 
Smith 

To speed up truck loading in mul- 
tiple-compartment trucks, Great Lakes 
has developed electronic counter mech- 
anisms and gang switches. By the use 
of the new -facilities it is possible that 
three products selected at will from 
any of the rack components can be si- 
multaneously and the 
movement a single truck 
loading ticket or manifest in remote 
ly controlled printers at a central point 
on the loading rank 


without 


would — be 
dis- 
measured either on 
tank gages in tankage, 


preset 


presence of per- 


loaded, counted 


recorded on 


New tankers efficient 


ee = 


TRANSPORTATION 


y. 


9 


— a. 


wg * 
. 


Latimer, Magnolia Petroleum Co., new vice president; Ralph 
kK. Paine, Standard Oil Co. of California, San Francisco; and Fay- 
ette B. Dow, National Petroleum Association, Washington. 


erating efficiency has been achieved 
with new supertankers, said Brewster 
Jennings, president of Socony-Vacuum 
Oil Co., Inc., New York 

A 250,000-bbl. tanker today 
ibout $7,000,000, as against $2,000,000 
for an 80,000-bbl. tanker in 1927. In 
the coastwise movement from Beau- 
mont to New York, these tankers will 
make it possible to cut costs from 36 
io 26 cents a barrel, he said 


cosis 


Oil companies have been willing & 
‘urn over transportation to 
who have shown that they 
job, in price and service, Jennings said 
This has been particularly true with 
transport trucks 

With the exception of pipe lines, ac 
cording to Jennings, outside carriers 


outsiders 


can do the 


have entered every phase of oil trans 
portation at advanced stages of devel 
opment after oil companies pioneered 
the way 


New welding code .. . The pipe 
line field welding code was explained 
by R. G. Strong, Natural Gas Pipeline 
Co. of America, Chicago, and J. G 
Norton, Magnolia Pipe Line Co., Dal- 
las, by a question and answer presen 
tation. 

The new code for standardizing and 
simplifying pipe-line welding has been 
prepared by the A.P.1.-A.G.A. joint 
welding committee after more than 3 
vears’ work 

This committee, headed by Strong as 
chairman, represents five groups, each 
of which has four members. These 
groups are American Petroleum Insti- 
tute, American Gas Association, Pipe 
Line Contractors Association, National 
Electric Manufacturers Association, and 
the pipe manufacturers 

The code will facilitate the applica 
tion of uniform techniques for weld 

1g identical steels in pipe in all parts 


new 
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A.P.I. 


ot the field condi- 
varying quality 
which 
different 


compa- 


under all 
ind 


country 
tions. Confusion 


of work will be avoided have 


resulted in the past from 


methods specified by several 
nies 

Already the code’s new specifications 
for field welding and radiographic in- 
spection have been Satistac- 
torily on 
grams 

The specifications outline the entire 


including bev- 


ipplied 


several construction pro- 


procedure for welding, 


els, welding speeds, number of beads, 
and the care of welding rods. It is also 
that uniform methods for 
achieving clear, radiographs 
without doubtful shadows would facil- 


minimize re- 


recognized 
precise 
itate interpretation and 
jection of welds 
Automatic welding, preheating, and 
Magnaflux super- 
were not included in 
when they have 


inspection by and 
methods 
Later 


will be 


sonic 
the 
vanced 


inclusion in the specifications 


ad- 
for 


code 


they reconsidered 


Microwave Payout 


Ellis cites 9-month amortization on equipment in remote 
station from labor saving 


labor 


HICAGO 


alone completely paid out the addi- 


Savings in cost 


tional investment in microwave equip- 
ment to control a pumping station on 
products pipe line- 
within 9 months—J. R. Ellis, of Sunray 
told a Transportation 


an 8&5-mile and 
Pipe Line Co., 
Division 

Ellis said that on the 8-in 


session 

Oklahoma 
products line it became necessary io 
increase the capacity by adding an in- 
miles 


station 32 


termediate booster 
from the 

I his 
with 
made 
duty at 


observe operating conditions at the re- 


initial 


Station 
booster station was equipped 
which 


it possible for station operators 


microwave radio controls, 


on the initial pump station to 


mote booster station 

These observations permit regulation 
1 manner which 
line at 


of the pumping rates in 


insures operation of the pipe 


maximum throughput by utilization to 


alone; tanker future discussed 


available 
stations, 


best advantage of the power 
at both the initial and 
ii llis said 

The pro- 
vides communication the 
supervisory controls and for the teleme- 
tering equipment which makes the re- 
mote operation possible. (Text of the 
Ellis paper may be found in this issue 


booste! 


system 
for 


microwave radio 


channels 


beginning on page 258.) 


Tankers in transportation . . . Ocean- 
tanker transportation has been found 
to be the most efficient means of trans- 
porting energy over long distances al- 
though frequently suffering the disad- 
vantage of considerable circuity of 
routes, H. N. Emerson, Atlantic Re- 
fining Co., Philadelphia, told the pipe- 
line 

[he author expressed apprehension 
the the American- 
flag fleet because of competitive con- 


group. 


over expansion ot 


AT THE PIPE LINERS’ banquet the photographer caught this group of operating men. Left 
to right are S. G. Loy, Humble Pipe Line Co., Houston; O. Q. Lomax, Humble Pipe Line 


Co., Houston; A. E. Pecore, Humble Pipe Line Co., Houston; 
Keane, Great Lakes Pipe Line Co., Kansas City; Grey 


Oil Co., Ltd., Harrisburg, Pa.; C. C. 
Linsley, Great Lakes Pipe Line 
(ind.), Chicago; Dean C. Glass, Pure 

Great Lakes Pipe Line Co., Kansas City. 
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Co., Kansas City; 
Transportation Co., Chicago; and R. 


John W. DeGroot, Tuscarora 
Standard Oil Co. 


A. Kroenert, 


William A. Bennett, 


TRANSPORTATION 


siderations not related directly to its 
technical proficiency. : 

“It appears that the future growth of 
the American tanker fleet will be de- 
termined largely by extraneous factors, 
he said. “These factors will relate to the 
f.o.b. price of the various fuels at point 
of origin; to distribution expenses be- 
yond the point of line-haul destinations: 
to the development of new power 
sources such as oil or gas not adjacent 
to our coastal waters; to possible de- 
velopments in the field of public power 
projects; to the relative spread between 
the capital and operating costs of for- 
eign-flag and American-flag tankers; 
and to the possibility of marked im- 
provements in the petroleum pipe-line 
field. 

“All of relate to 
commercial matters . Although there 
will probably be a substantial increase 
in total energy consumed in the United 
States in the future, it is the author's 
opinion that American-flag tankers may 
not be able to the per- 
centage of the movement as in 
the past 


these factors 


secure same 


total 


the economics of the 
energy 


“Nevertheless, 
modern tanker as a 
demands that it receive the most care- 
ful for all where 


its services could possibly be 


carrier of 
consideration routes 
used,” 


he said 


Stress problem . . . Flat spots in the 
wall of large-diameter pipe cause large 
local bending stresses when the pipe is 
placed unde The sum of 
the bending stress caused by these spots 
and the nominal circumferential 
caused by may 
the yield of the 
cause local plastic deformation, J. W 
Lodge and G. K. Manning, of Battelle 
Memorial Institute, Columbus, Ohio, 
told the group 

The Lodge and Manning paper ap- 
pears in this issue beginning on page 
344. 

Such flat spots may be formed after 
mill testing in a number of ways, and 
therefore, the authors pointed’ out, it 
is desirable to “prooft-test adequately a 
pipe line before it is placed in service 
in a manner which is not hazardous to 
personnel or property.” 


pressure. 


stress 
exceed 


and 


pressure easily 


strength steel 


Results, they said, also show that the 
bending stress caused by soil pressures 
varies somewhat over a period of a 
year. This suggests that the proof test- 
ing should be carried to a higher pres- 
sure than the maximum operating pres- 
sure. This difference between proof- 
testing pressure and maximum operat- 
ing pressure should be greater than the 
50 psi. now used for some pipe line in- 
stallations. 
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APL. 
Too-Active Government 


It should quit trying to run the show and limit itself 
to the job of referee, A.P.I. told; trend is the reverse 


HICAGO 

be the ‘umpire or referee, not the 
captain of the team,” the Transporta- 
tion Division of the A.P.1 told 
by John S. Burchmore. 


The Government should 


was 


Burchmore, a member of the Chi- 
firm of Walter, Burchmore 
& Belnap, told the transportation men 
that the Government 
administer the law and not the 


cago law 
proper role of 
is to 
pipe ine Carriers 

It should step in, he said, to prevent 
abuses, to right wrongs, to educate the 
make the fair, 
and to enforce them, 
but not to run the game or to insure 
success and prevent failure.” 

Burchmore said that no policy or 
point of 
adopted or imposed merely upon the 


ignorant, to rules of 


honest conduct, 


program or view should be 
decision of the one who proposes it. 
This further than the well- 
known constitutional principle ot sep- 
powers, or of prohibiting 
from having the dual role 
said. “It 


goes 


aration of 
one person 
of prosecutor and judge,” he 
that 
with the duiy or function of exploring 


means no governmental agency 
avenues of improvement should at the 
same time have the power to impose 
upon the 
improvement the 


a program transportation 


agencies for whose 


exploration is made.” 


Trend in government . . . Burchmore 
paid tribute to the fairness of the In 
terstate Commerce Commission, point- 
that 


followed any 


vears it has not 
running 
attempting to 


ing out over the 


idea of trans- 
portation or improve 


upon the imagination or initiative of 


resourcefulness of management. The 
ICC was interested, he said, only with 
umpiring the universally accepted rules 
ot the game, chiefly established by the 
Congress 

warned that in 
years the climate of opinion in govern 
outside the 
has “cultured a idea that 
form of government), al- 


However, he recent 


ment circles commission 


new (new, 


is, to our 


ods,” he said, “I urge the paramount 
principle of return to full acceptance 
of the doctrine that railroad manage- 
ments, motor-carrier Managements, and 
all other managements of business of 
transportation should have great  re- 
sponsibility, and very large freedom 
from interference, in the job of mak- 
ing the service meet the public’s re- 
quirements and of insuring sound trans- 
portation at fair this with the 
protection for the public, and for the 
carriers themselves, of a tribunal of 
high standing and experience, with au- 
thority limited to prescribing for the 
future only substitutes for those rates 
or practices found in fact to be unde- 
sirable and unlawful.” 


rates 


Public attitude . . . R. H. Lynch, Key- 
stone Pipe Line Co., Philadelphia, citing 
proposed new controls on the pipe-line 
industry aimed at controlling or super- 
vising the construction of lines, 
that the things which provoke critical 
attitudes on the part of the general 
public and which engender the feeling 
‘we need more regulation and control 
of our industry” are alarming 

“As more and more pipe lines are 
built throughout the country we are 


said 


THE COMMITTEE ON FIRE PREVENTION is shown in session at the annual 


TRANSPORTATION 


brought into contact with more and 
more people . . . As new lines are built 
the pipe lines cross the properties of 
more and more property owners, and, 
as a result, more people know about 
our existence and our methods.” 
Lynch said that every time a pipe- 
line company makes a decision on a 
matter regarding crossing of property 
and amount to be paid that “you are 
making friends or providing a source 
of contention—not alone from your 
own pipe line, but for all pipe lines.” 


Moore Heads Pipe Liners 


CHICAGO.—O. F. Moore, vice pres- 
ident and manager of Ohio Oil Co., 
Findlay, Ohio, was elected president of 
the Pipe Liners Club at the banquet 
in the crystal ball room of the Black- 
stone Hotel. 

He succeeds R. B. McLaughlin, 
president of Texas Pipe Line Co. J. L. 
Latimer, president of Magnolia Petro- 
leum Co., Dallas, was elected 
president, and Oliver C. Klinger, pub- 
lisher of Oildom Publications, Hous- 
ton, was named secretary-treasurer. 

J. H. Wood, vice president and gen- 
eral manager, Atlantic Pipe Line Co., 
becomes a new member of the board 
of governors. Others on the board are 
McLaughlin, Latimer, Moore, Loren I 
Kahle, deputy coordinator of transpor- 
tation, Standard Oil Co. (N. J.), New 
York, and J. L. Burke, president of 
Service Pipe Line Co., Tulsa. 


vice 


A.P.1. 


meeting in Chicago. Clockwise around the table are L. A. Tromley, Warren Petroleum Corp., 
Tulsa; E. E. Jurs, Shand & Jurs Co., Berkeley, Calif.; R. L. Davis, California-Texas Oil Co., 
Ltd., New York; P. C. Jurs, Shand & Jurs Co., Berkeley; J. A. Price, Phillips Petroleum 
Co., Bartlesville, Okla.; R. A. Randel, Shell Oil Co., Wood River, IIL; W. E. Soden, Sun 
Oil Co., Philadelphia; Charles H. Bunn, Jr., Standard Oil Development Co., New York; R. T. 
Henderson, Sohio Petroleum Co., Whittier, Calif.; J. E. Hill, Union Oi| Co., Los Angeles; 
F. G. Wilson, A.P.1, New York; C. D. Norris, The Texas Co., New York; S. D. Clithero, 
General Petroleum Corp., Los Angeles; C. H. Lindberg, Sinclair Pipe Line Co., Independ- 
ence, Kans.; J. P. West, Sohio Pipe Line Co., St. Louis; R. N. Reed and E. G. Miller, Esso 
Standard Oil Co., Baton Rouge, La.; and J. L. Risinger, Socony-Vacuum Oil Co., Inc., 
New York, 


though it is really as old as tyranny 
This idea is that Government should 
initiate and manage, plan, and protect.” 
opposition to the 
proposed jurisdiction of the transpor- 
industry from the ICC 


governmental agencies. 


Burchmore cited 


tation to other 


In considering the proposals of 


changes in jurisdiction and in meth- 
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MEMBERS OF THE 
annual meeting. 
J. J. Mikita, E. 
Del.; J. 
Texas Co... New York: M. K. 
Council, New York: A. E 
Mich.; L. Raymond, Socony-Vacuum Oil Co. 
N. K. 
Continental Oil 
Oi Corp., Los 
ment Co., Pittsburgh; L. 
and A. L. 
Cc. K. Viland, 


McLeod, 


Co., Ponca City, Okla.; 
Angeles; Jerry 


Tide Water 


Hugh A. Field, 


Demand Will Be Met 


Automotive Research Committee of the 
Division of Refining, who met immediately prior to the Institute's 
Left to right on the outside of the left table are: 
I. du Pont de Nemours & Co., Inc., Wilmington, 
R. Sabina, Du Pont, Wilmington; William N. Finney, The 
Coordinating Research 
Cleveland, Ford Motor Co., Dearborn, 
Inc., Paulsboro, N. J.; 
Anderson, Deep Rock Oil Corp., Cushing, Okla.; L. L. 
David E. 
McAfee, Gulf Research & Develop- 
0. Crockett, Gulf Oil Corp., Pittsburgh: 
Clayden, Sun Oil Co., Philadelphia. 
Associated Oil Co., 
Atlantic Refining Co., Philadelphia; C. M. Ridgway 


oS aa 


A.P.L. 


Bradford, Pa.; 


Davis, 
Day, Richfield 
ard G. 


Left table, inside: 
Associated, Calif.; Water 


the meeting. 


It will rise 39 per cent in next 15 years, but industry 
will meet it and add to reserves, too, refiners are told 


The oil industry will de- 


constantly 


HICAGO 
liver the oil to meet a 
ncreasing demand for the next 3 years 
if it is given an environment of mone- 
stability prices, intelligent 
a sound high- 


tary free 
labor 
way-development program 

was contained in a 
next 15 


relationships and 


This conclusion 
joint forecast covering the 
years presented before a session of the 
A.P.1. Division of Refining by John FE 
Swearingen and John W. Boatwright, 
both of Standard Oil Co. (Ind.) 

The study undertaken in 


parts, with Swearingen, Indiana Stand- 


was two 
ird’s general manager of production, 
leading off with an of the 
domestic industry’s crude-oil potential 
for the next decade and a half 
Turning from the method of extra- 


analysis 


polating past statistics on oil discovery, 
the authors concluded that a more re- 
liable picture of our future oil pro- 
duction obtained from the 
opinions of the who must find 
the new oil prospects to drill—the 
geologists and geophysicists. They there 
fore consulted oil-finding people who 
in all of the major producing 


could be 


men 


work 
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country and based 


their forecast on the consensus of their 


provinces of the 


views 

The estimates they obtained on future 
potentials of the various 
with one 
another and were revised and adjusted 
they mutually 
one not in 


production 


areas were crosschecked 


to what considered a 


consistent basis and 
flict with 


could be employed 


con- 


such statistical evidence as 


Reserves to increase . During the 
next 15 we shall be finding oil 
faster than we shall be using it, they 


years, 


concluded 
The 


ducing 


industry in 1967 will be 
about 8,000,000 bbl. of crude 
1,100,000 bbl. of natural-gas 
total of 9,100,000 
represents an increase Over 
about 2,200,000 bbl. 
per day, or about 33 per cent 


pro- 


oil and 
liquids per day—a 
bbl. This 
present rates ot 
In order to reach this level of pro- 
duction, the industry must, in the next 
15 years, find and develop approxi- 
mately 49,000,000,000 bbl. of crude 
oil. This contrasts with the total cumu- 
lative production to date of 42 billion 


and K. Boldt, both of Pure Oil Co., Crystal Lake, IL; W 
Pan-Am Southern Corp., New Orleans; J. E. 
Pittsburgh; and J. G. Moxey, Jr., Sun Oil Co.. Marcus Hook, Pa. 
Right table, inside: F. J. Sanders, Standard Oil Co. (Ohic), Cleve- 
land; T. B. Rendel, Shel! Oil Co., New York; F. W. McCurry, Derby 
Oil Co., Wichita, Kans.; F. LL. 


. P. Hilliker, 
Taylor, Gulf Oil Corp., 


Lawrence, Kendall Refining Co., 


W. W. Scheumann, Cities Service Research & De- 
velopment Co., New York; and W. 
of Battelle Memorial Institute, Columbus, Ohio. 
William M. Holaday, Socony-Vacuum Oi! Co., Inc., 
Vesper, California Research Corp., San Francisco; W. J. 
Sweeney, Standard Oil Development Co., New York; and H. D. 
Wilde, Humble Oil & Refining Co.. Houston. John T. McCoy, Tide 
Associated Oil Co., Bayonne, N. J., not shown, presided at 


T. Reed and C. D. Miller, both 
Right table, outside: 
New York; How- 


barrels, and total oil discovered to date 
(production plus proved reserves), of 
about 71! barrels 
The that not 
the industry that 
goal, but will have a comfortable mar- 


billion 


authors feel only will 


achieve production 
gin of producing capacity over actual 
requirements war 
Their 
end oi 


coveries 


barring a major 


forecast indicates that by. the 


1967, cumulative crude-oil dis- 
120 bar- 
rels, with proved reserves standing at 
38 billion times the 


then current rate of production. 


should reach billion 


barrels—about 13 


Where will it come from? ... To this 
obvious question, the authors outlined 
the probable sources for all this new 
oil of the future 15 years. In eastern 
United States they look to Florida for 
a major share, with the old 
New York. Pennsylvania, and 
Virginia continuing § their 
cline 

In PAW 
pally the Mid-Continent, they predict 
an increase from the present 1,176,000 
bbl. to 1,490,000 bbl. daily, principally 
from the Dakotas. They look to the 
Gulf Coast Alabama to Texas, 
and including Arkansas and Louisiana 
(PAW District 3) for substantial in- 
creases in production; from 4,119,000 
bbl. daily in 1951 to 5,720,000 bbl. 
per day in 1967. A 70 per cent in- 
crease in Louisiana production is in- 


areas of 
West 


gradual de- 


District 2 covering princi- 


from 
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dicated, and Mississippi output should 
double. Offshore production in Texas 

about 68,000 bbl. per 
Substantial increases are 
expected Texas Gulf Coast, 
with similar gains for the prolific Per- 
mian basin of West Texas 

In the Rocky Mountain area (PAW 
District 4) they see the Montana por- 
tion of the Williston basin growing to 


S projected at 
day by 1967 


along the 


thout 180,000 bbl. per day and Wyo- 
ming’s Output expanding a little more 
than 100,000 bbl. per day. For the 
Pacific Coast they predict continuation 
yf the present rate of production, with 
offshore gains offsetting the inshore 


decline 


Domestic demand . . . Turning to the 
demand side of the picture, Boatwright 
that work is based on the 
broad assumption that present economic 
eliminated and that 
free to make decisions on 
will be re- 


stated their 


controls will be 
in industry 
economic considerations 
established 

Altogether, several hundred indices 
of change were analyzed in plotting 
future demand. These included popula- 
tion growth, industrial production ex- 
capital investment in new 
plants and durable equipment, the em- 
ployment level, total energy needs and 
the shifting proportion of the total to 
be supplied by petroleum, transporta- 
tion requirements, and agricultural and 
off-the-highway and 


diesel oil 


pansion, 


other gasoline 
needs 

Their demand curve rises to a total 
domestic figure of 10,280,000 bbl. per 
1967, as compared with do- 
demand for 7,043,000 bbl. per 
1951. The expected decline in 
120,000 bbl. per day 
will bring total de- 
mand of all products to 10,400,000 
bbl. per day, a 39 per cent increase 
1951. 


day by 
mestic 
day in 
exports, to about 


15 vears hence, 


over 

Gasoline demand will rise 46 per 
they estimate. This would be 
were it not for an expected 
gain in the use of liquefied petroleum 
gas by trucks, tractors, and buses. The 
continued trend to dieselization and the 
jet-fuel demand combine to 
give a 44 per cent increase in estimat- 
ed demand of kerosine and distillate 
fuel by 1967. Shrinking residual fuel 
yields will be required by the con- 
shift to railroad diesels, which 
almost all oil-fired steam 
replaced by that 
Residual fue! demand wil! rise 20 per 
cent, the smallest gain of any product 


cent, 
higher 


emergent 


tinued 
should see 


locomotives date. 


class 
The most significant increase fore- 
cast applies to “other products” which 


NOVEMBER 17, 1952 


include lubricating oils, asphalts, waxes, 
petroleum chemicals, coke, still gas and 
liquetied petroleum gas. The latter, 
estimated for a 175 per cent gain, is 
largely responsible for the projected 
demand of 1,810,000 bbl. per day of 
“other products,” as compared with 
1951 demand for 943,000 bbl. daily. 


Adequacy of supplies . . . Considering 
the projected availability of crude and 
natural-gas liquids in relation to the 
anticipated total demand for products, 
the authors predict that a 502,000-bbl. 
per day margin of domestic supply over 
total demand will be reached in 1967, 
compared with a margin of 300,000 
bbl. per day in 1951. 

Although this projected — situation 
would show that purely domestic sup- 
plies will be adequate to meet total 
needs without imports, still affording 
the nation a protective cushion of about 
5 per cent, the authors recognize that 
this comparison is unrealistic to the 
extent that there will be imports of 
both crude and products 


REFINING 


They proceed to measure total avail- 
ability against total demand. By 1967, 
they see total estimated supplies of 
crude and natural-gas liquids from do- 
mestic production plus imports, as ex 
ceeding total demand including ex- 
ports minus imports of finished prod- 
ucts, by about 1,919,000 bbl. per day 
That figure represents a more realistic 
estimate of the margin of total supply 
over total demand. The similar margin 


for 1951 was 1,161,000 bbl. per day 


Refinery expansion . . . To meet this 
continued demand, U. S. refiners will 
need to boost crude runs from the 
1951 average of 6,494,000 bbl. per day 
to 8,763,000 bbl. per day by 1967. 

On this basis, they predict that re- 
finery capacity will reach about 10,- 
700,000 bbl. per day by 1967, calling 
for an average annual expansion of 
some 250,000 bbl per day. From the 
standpoint of basic capacity alone, this 
compares with refinery expansion at 
the average annual rate of 320,000 bbl 
per day from 1946 through 1951. 


Report on Evaporation 


Groundwork for better conservation laid before A.P.I. in 
three-paper symposium on all phases of tank-loss problem 


HICAGO. 

proved conservation of petroleum 
and products was taken during a sym- 
posium at the American Petroleum In- 
stitute meeting here last week. 

The session featured three papers 
concerning evaporation losses of petro- 
leum from storage tanks. The papers 
were prepared under the supervision 
of a 12-member program committee 
headed by J. H. McClintock of Esso 
Standard Oil Co., New York. 

This industry-wide committee repre- 
senting production, refining, marketing, 
and transportation organized _ three 
groups, each instructed to collect the 
necessary data on a pertinent phase of 
the subject and to prepare a paper pre- 
senting the consensus of its views. The 
result is the most comprehensive sur- 
vey ever undertaken on the subject, 
with special emphasis on practical in- 
formation. Texts of the three papers 
may be found on pages 266, 275, and 
289 in this issue of the Journal. 

The first paper of the symposium 
was a review of the basic theory and 
mechanism and an outline of the prac- 
tical problem of evaporation loss from 
petroleum in storage. From a definition 
of terminology and a thorough review 
of basic theory of vaporization, the pa- 


A long step toward im- 


per proceeds to outline the scope of 
practical application. 

An effort was made, said the au- 
thors, to translate theoretical consider- 
ations and observed experience into 
typical data of sufficient accuracy to 
permit valid evaluation of probable 
conditions for existing or new 
tankage. The theory on the subject was 
expressed in newly simplified mathe 
matical expressions of volumetric flow 
through tank vents under temperature 
change and hydrocarbon content ot 
tank vapors. 


loss 


The review included a detailed analy- 
sis of the various events which occur 
in a typical 24-hour period in the life 
of an average oil tank, together with 
more comprehensive evaluations of the 
effects of the various pertinent factors 
such as temperature changes, vapor 
pressure, wind, vapor-space, volume, 
tank size and proportions, and time 
The authors presented the prospect 
for establishing a simple and accurate 
“evaporation-loss formula.” 


New vapor-pressure charts . . . Of fur- 
ther practical value are a series of new 
vapor - pressure charts more accurate 
than those heretofore in general use 
Recognizing the most recent research 











A.P.1. 


on the 
trate 


lines and crude oils 


differen- 
different grades of gaso- 
The data for crude 
oil are qualified as preliminary and 
subject to future addition and 
tion. In addition to the crude chart and 
the single chart for gasolines, the group 
charts 
for gasoline in the R.v.p. ranges 2 to 6, 
6 to 12, 


subject, these charts 


between 


correec- 


included three vapor-pressure 


and 12 to 20 ib 
future 
paper 


and 
first 
terminology 


An extensive 


In order to clarify this 


studies on the subject, the 
presents a recommended 
tor eV ipor ition-loss Work 
bibliography also is appended 


The 


symposium deal specifica 


remaining two papers of the 
ly with evapo- 
ration loss from 
tanks 
all fixed-roof 
have very low 


inks which 


two classes of storage 
include 
which 


Cone-roof tanks which 


tanks with vents 


and conserva- 
nclude the float- 


and variable 


setting, 
tion-type 
ing-roof, low-pressure 
vapor-space types 

Cone-roof tanks .. . 
mula for determining breathing losses 
been 


wide difference 


\ working for- 
in fixed-roof tanks has not vet 
developed because of 


of opinion as to the relative value of 


each sep theoretical 
formula 
The group concerned with the study 


of this t 


irate part the 


ype of tank reported that these 


differences could not yet be reconciled, 
lacking a sufficient number of 


that its 


tests 


isolating each factor so effect 


an be determined 


The reports some 
however, based on the many tests which 
have been which measure the 
over-all breathing loss and record tank 


group progress, 


made 


size, Outage, Reid vapor pressure, and 
average temperature of the liquid body. 
These tests have been used directly or 
indirectly by many 
veloping methods for estimating breath- 


companies in de- 


ing losses 

Eight such methods were compared, 
and an equation representing a compos- 
ite of these methods was recommended. 
The paper also includes a chart which 
may be used to solve the equation 

Recognizing the need tor further 
study of breathing loss, the group pre- 
sents the equation as the best present 
approach to the problem until further 
refinements can be made 

For estimating filling loss, an equa- 
tion is recommended as 
the loss of a volume of saturated vapor 
equal to the volume of liquid handled 
through the tank. A 


account for a reduced degree of satura- 


representing 


factor is used to 
tion when the frequency of tank turn- 
overs 1s high 
chart 


This equation also has a 


to be used in its solution 
Conservation-type tanks . . . Vapor- 


loss calculations undergo’ extensive 
study in the third paper of the sympo- 
sium 
Intended to serve as the best guide 
available, the survey is not presented as 


Data 


on riveted floating-roof tanks are reas- 


the final word on loss estimation 
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onably complete and accurate, but the 
authors note that similar data on most 
other tanks are not only insufficient, 
but are somewhat out of 
should be supplemented with current 
data on recently tanks 
with the latest improvements. 


date and 


more erected 

With these qualifications, similar to 
those made for cone-roof tank-loss cal- 
culations, the members of the group 
have compiled and evaluated the meth- 
ods for determining probable losses in 
tanks of 

“If, under stated conditions of oper- 
ation, the 
type tank are known or can be pre- 
with accuracy, and 
tank un- 


various types. 


losses trom a conservalion- 


dicted reasonable 
if the losses from a cone-root 
der similar conditions of operation are 
known in like manner, then it becomes 
possible to predict the annual saving 
which 
vation 
mary factor in determining the payout 
The valuation of the payout would also 


results from the use of conser- 


tankage. This represents a pri- 


require data on the cost of the tankage 
to be compared, tax structure, and com- 
pany All of these are matters 
to be individual com- 
panies for particular situations. Partic- 
favor of installing 


policies 
determined by 
ular decisions in 
conservation equipment will, at 
be made on the basis of the less tangi- 
than 
the reduction of evaporation losses, the 
authors They warn that many 
variables are involved which affect ac- 


times, 
ble operating advantages rather 
said 


curate estimations 
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Advances in Research 


Project leaders report to the Institute on what is being 
done in fundamental petroleum research to aid industry 


HICAGO Th 


fundame 


A.P.1 
little 
eciated outside tech 
firm 


divisions of 


res of 

ntal-research projects, 
understood or 
base 


nical circles i] 9a 


for future progress in ill 
the industry 


concerning composition 


One research class alone, 
ind properties, 


is making one of the nation’s most com- 


plex raw materials also one of its best 
known 

The growing fund of data on what 
hydrocarbons comprise petroleum and 
what their properties are establishes the 
groundwork for continually improving 
The program has further 
Not only 
samples of petroleum 


available for 


its utilization 
results, of equal importance 
but pure 
fractions are 
government 
Many 


data, 
being made 
industrial 
that 


academic, and 


research participants feel 
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the methods of purifica- 


and analysis which have 


separation, 
tion, synthesis 
been developed in pursuing these re- 
search projects are of as great if not 
yf greater value than the analytical re- 
sults which have been obtained 

A significant point to all this basic 
research is the well organized manner 
in which the reported, 

Scien- 


these 


findings are 


catalogued, and disseminated 


tists here and abroad can obtain 
data without delay, because of the ap- 
plication of practical, progressive meth- 
organizing the tund 


of knowledge on petroleum compos!i- 


ods for growing 


tion and properties. 
Quarter-century of research . . . Special 


first 
has 


due to the 
which 


ittention is currently 


yf these research projects 


RESEARCH 


completed its first 25 years of work 
Known Analy- 


sis, Purification, and Properties of Pe- 


as Project 6 on the 


troleum Hydrocarbons,” the research 
effort is an outgrowth of an offer made 
to the A.P.I. by John D. Rockefeller, 
Sr., in 1925 

Expressing the opinion that 
ture welfare of the industry ts 
important degree dependent upon an 
increased scientific interest in petro- 
leum and its problems and possibilities, 
$50,000 a vear tor 5 
years to such a program The follow- 
ing year, Universal Oil Products Co 
matched his offer and the project was 
begun in 1927. This project and many 
others like it have 
on with funds contributed by 


companies of the A.P.I. 


he contributed 


carried 


member 


since been 


In their 1952 report on results of 
Project 6, Sherman S. Shaffer of Hum- 
ble Oil & Refining Co., and Fred- 
erick D. Rossini of Carnegie Institute 
of Technology outlined an impressive 
research record 
“Starting with an 


extremely meager 
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THE 


fornia Research Corp., San_ Francisco; 


Oil Co., Modesto, Calif.; W. 


background of information and with- 
out laboratory equipment adequate fot 
the task, the results of investigations 
by Project 6 during the quarter-cen- 
tury of its existence have made pe- 
troleum one of the best understood 
natural organic raw materials. In the 
boiling range up to 207° F. every pos- 
sible member of the normal-paraffin, 
branched-paraffin, cyclopentane, cyclo- 
hexane, and benzene series has been 
identified and quantitatively estimated 
except for a few extremely rare hydro- 
carbons which are believed to be pres- 
ent in only very small amounts. In all, 
130 hydrocarbons have been isolated 
from the large sample of typical Mid- 
Continent petroleum which was selected 
for this investigation.” 

The light shed on these petroleum 
components is but part of the story 
Their separation and study have con- 
tributed to numerous improved tech- 
niques which have found research and 
commercial applications elsewhere. 

Such methods include high-efficiency 
stills; adsorption, extraction and crystal- 
lization techniques; vapor-pressure, den- 
sity, boiling-point, and freezing-point 
and spectrometric inspection 
of the This 
study, combined with the improved lab- 
oratory techniques which attended it, 
have provided invaluable information 
to research personnel in developing and 


methods 


resulting fractions. basic 


eV aluating conversion processes. 


Superfuels . . . Important supplemen- 
tary data have been provided in an- 
other A.P.I. research project (45) deal- 
ing with “The Synthesis, Purification, 
and Properties of Hydrocarbons of 
Low Molecular Weight,” now in its 
fourteenth year. 
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Research Session 
and seated at the speakers’ table were, left to right: Dr. 
Robert E. Wilson, Standard Oil Co. (Ind.), chairman of the board 
of directors of the Research Committee; Howard G. Vesper, Cali- 
Harry 
D. Seyfried, Humble Oil & Refining 


of the 


Sutheriand, Shell 
sented. 


Cecil E. Boord, of Ohio State Uni- 
versity, and Wheeler G. Lovell, of 
Ethyl Corp., in their current report on 
the project outlined its three-point pro- 
gram. Total synthesis of whole groups 
and series of compounds, engine test- 
ing of these compounds, and superpur- 
ification of compounds for determin- 
ing physical constants and for dis- 
tribution to other research laboratories. 

Their attention on engine testing of 
these pure hydrocarbons has given the 
industry new insight into the specific 
compounds which show “superfuel” 
characteristics. More important, the 
study is revealing more and more the 
relationships of structure, molecular 
weight, and saturation to energy out- 
put in modern engines. A new concep- 
tion in blending values of certain hy- 
drocarbons, which depart from clear 
properties, is resulting from this study, 
and blending studies, particularly, are 
marked for further attention. 


Lube fraction studies . . . A compan- 
ion study to the one noted above ts 
Project 42 on “The Synthesis and Prop- 
erties of High Molecular-weight Hydro- 
carbons.” 

Its objectives are to prepare pure 
hydrocarbons in the lubricating - oil 
range, to develop new synthesis and 
purification methods as necessary and 
to determine precise physical properties 
of such compounds. 

Here again, the value of basic data 
on this molecular-weight class of hy- 
drocarbons is attended by important 
findings which have been utilized di- 
rectly in refining process design and 
calculations. 

Future improvements in lubricating 
oil performance are not restricted to 


RESEARCH 


— » 


Co., Houston; W. G. Lovell, Ethyl Corp., Detroit; R. R. Brattain, 
Shell Development Co., Emeryville, Calif.; S. S. Shaffer, Humble, 
Baytown, Tex.; and W. E. Kuhn, The Texas Co., New York. Wilson 
presented certificates of appreciation, after which six project reports 
on research on composition and properties of petroleum were pre- 


the field of additives, and it is to be 
expected that the work of this group 
will continue to contribute to the com- 
mercial production of better lube-oil 
base stocks through new knowledge per- 
mitting more proper selection and bet- 
ter processing. 

Included in plans for future work 
are density and viscosity studies at high 
pressures, according to Robert W 
Schiessler, Pennsylvania State College, 
and Harry Sutherland, of Shell Oil Co., 
Modesto, Calif. 


Organization of data... A key proj- 
ect in the group on composition and 
properties of peiroleum is No. 44, en- 
titled “Data on Hydrocarbons and Re- 
lated Compounds.” 

In reviewing the work on this proj- 
ect, Dr. Wayne E. Kuhn of The Texas 
Co. emphasized that it is highly prob- 
abie that some of today’s areas of ig- 
norance would surely be areas of 
knowledge in the next decade because 
of Project 44’s work. 

The group has applied modern meth- 
ods to the collecting, evaluating, and 
disseminating of data on the physical 
constants of hydrocarbons and related 
compounds. In order that the tables 
of data of the project might be of 
greatest usefulness to engineers and 
research organizations, the selected val- 
ues of properties were converted into 
appropriate engineering units. 

These physical and thermodynamic 
data comprising more than 100,000 en- 
tries, have been placed on I.B.M. punch 
cards. By means of this system, utiliz 
ing International Business Machines, 
any scientist desiring information on 
any problem within the scope of the 
project can be assured of a 
answer within minutes 


correct 
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A.P.I. 


Oil Men Receive Industry Honors 


HICAGO 


nition of meritorious service to the 


Special awards in recog- 


petroleum industry were presented to 
48 men week at the thirtv- 
second annual meeting of the American 


here last 


Petroleum Institute 

The outstanding 
work done in the fields of transporta- 
safety, marketing, pro- 
public relations, and 


awards were for 


tion, research 
duction, reserves 


governmental affairs 


RESEARCH .. . 


HEALD Cc. ¥. MILLIKAN 
Amerada Pet. Corp 


B. << 
Gulf Oi Corp 


SAFETY... 


HENDERSON F. PRUSSING 
Consultant 


R. 1 
Standard Oil Co. (Ohio) 


DIVISION OF MARKETING... 


H. J. KENNEDY Ei 


Continental Oil Co. 
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J. McCLANAHAN A. A. STAMBAUGH 
Standard Oil of Calif. Standard Oil Co. (Ohio) 


They were presented al group ses- 
sions of the various departments of the 

Institute 
Of the 48, the Division of 
tion presented 17, the Division of Mar- 
keting 3, the Committee on Petroleum 
Reserves 2, the Division of Transporta- 
tion 7, the Oil Industry Information 
Committee 10, and the American Pe- 
troleum Industries Committee |. Four 
pre- 


certificates of were 
g 


Produc- 


apprecial ion 


4. E. MILLER W. M. SWEENEY 


Sinclair Refining Co. 


H. J. WILSON B. A. MOELLER 


Tide Water Assoc. Oil General Pet. Corp. 


OPAL... 


J. J. COSGROVE 
Continental Oil Co. 


Standard Oil Dev. Co. 


sented for work in the field of satety, 


and the remaining four were for service 
in the field of research 


DIVISION 
OF 


TRANSPOR- 
TATION... 


H. S. ELKINS 


National Pet. Assn. 


LITTELI 
Corp. 


GIULBERT FF. W. 
Shell Pipe 


H. A. 


Oi Transfer Corp. I ine 


NUTTILA 
oO Co. 


Cc. R. MUSGRAVE M. E. 
Phillips Petroleum Co. Cities Service 


J. H. PEPER J. J. POWELSON 
Buckeye Pipe Line Co. Esso Standard Oi! Co. 
AND GAS JOURNAIT 
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A.P.I. AWARDS 


DIVISION 
OF 
PRODUCTION 


ai * 
H. H. ANDERSON Cc. W. FROOME H. M. HENDERSON M. J. KIRWAN R. F. SHUMAKER 
Trans Min. Oi) P. LL. Co. Union Oil Co. of Calif. Standard Oil of Calif. Cities Service (ret.) Sinclair P. L. Co. (ret.) 


I> 


. APPLEGATE .. & BERNSEN C. FITZGERALD G. RAYMOND M. SCHWARZ J. C. ASKAM 
nes he ye Pipe Line Co. Lucey Products Corp. Sinclair Pipe Line Co. Union Tank & Sup. Co. Seaboard Oil Co. of Del. Ohio Oi Co. 


Ss. B. TERRY A. J. MORGAN . A. OGDEN J. J. SCHMIDT F. J. SPANG T. G. STITT 
Munitions Board J. A. Roebling’s Sons Pure Oil Co. Fast Ohio Gas Co. Spang & Co. Pittsburgh Steel Co. 


OIL INDUSTRY INFORMATION COMMITTEE .. . 


G. D. McDANIEI G. F. MeMILLAN H. E. MILTON R. T. SEIDEL F. L. STAUFFACHER'  H. A. TROWER 
Soc.-Vac. Oil Co., Inc. Gulf Oil Corp Milton Oil Co Shell Oil Co. Cities Service Oil Co. Phillips Petroleum Co. 


PETROLEUM RESERVES .. . 


et 


Ww. E. BLACK R. F. CAREY VM. FARNSWORTH r. E. HORTON F. H. LAHEE J. M. SANDS 
Isso Standard Oil Co. Shell Oil Co. Gulf Oi Corp. The Texas Co. Sun Oi Co. Phillips Pet. Co. (ret.) 


NOVEMB t » 89S2 








A.P.| 


Management Trends 


Problems now so complex that big companies must keep on 
the alert to stay ahead; management training is gaining 


HICAGO 


ment of 


Problems of 


manage- 


a big company are becom- 


t 
ing so complex that special means are 
required to deal with them 
Company policies must be reviewed 
sure they are abreast 
currently in 
company, 


modern trends and are 


best interests of the 


cial and account- 


A.P.1 


speakers told the finar 


innual 


during the 


Ing sessions 
meeting 
This division’s pri 
forecast that 
main at a high level after 
ment expected in about a year, a plea 
to make the oil industry more 
competitive by resisting all attempts to 
competition, and 
retire- 


included a 
will re- 


ram 
activity 
a readjust- 


business 


even 


so-called soft 


current 


foster 
discussions of trends in 
ment pension plans and ty pes of man- 


agement organizations 


The way to make 
into the American 
constantly to 


Making oil “fit”... 
the oil industry fit 
wav of life is to work 
keep it completely competitive, it was 
declared by A. A. Stambaugh, chair- 
man of the board of Standard Oil Co. 
(Ohio) 

The only thing of importance in the 
world is people, and the strongest driv- 
ing force of the human race is the 

for individual 
Working against this is the bribe 
direction lies 


desire expression, he 
said 


of security, and in this 


the totalit 
Therefore, 
should 
tending toward soft 
such as the National 
the Robinson-Patman Act 
vides weak 


making the weak strong 


State 
Stambaugh, the oii 
igainst anything 
competition, 
Recovery Act oI 
which pro- 
instead of 
com- 


iran 
Said 


industry work 


security for the 
because 
petition is the essence of democracy 


com- 


During the 1920's,” he 
like my carried the 
umbrella over their 


said, 


panies own price 
more realistic com- 
petitors. In the 1930's the National 
Recovery Act performed the 
function. But in the 1940's there appar- 


this 


Same 
ently was no one willing to carry 
torch. I submit that this was a for- 
tunate thing for all of us. 


Price uniformity, market leadership, 


ind other attempts to soften compet’- 
tion will not work very long and in the 
meantime lead to uneconomic practices 
consumers and 
Stam 


small 


which ultimately cost 
the industry 


baugh said H Lave 


tremendous sums 
credi to 


operators for keeping competition keen 
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and for being more realistic in their 


pricing policies 


Trend in management . . . The biggest 
job of the corporation presi- 
dent is to with the lobbyists 
in his own organization, the financial 
accounting told by 
I. F. Bradshaw, management expert of 
the firm of Cresap, McCormick & 
Paget, New York. 

By this he meant that the sales man- 
ager, research director, production man- 
ager, and all other department heads 
see problems only from one angle and 
argue strongly for their point of views, 


the best 


modern 
contend 
was 


and session 


no one of which is necessarily 
for the company. 

Instead of letting conflicting views 
each other out or letting the 
decision go to the most persuasive 
talker, Bradshaw said there is develop- 
ing a new management technique in 
many corporations because of the reali- 


cancel 


zation that the president's job is too 
big for any one man 

‘One phase of this, particularly prom 
inent in the oil industry, is the con 
cept of a planned management devel- 
opment, through which junior execu- 
deliberately and gradually 
trained for positions of over-all man- 


tives are 


agement 
Some 
known as a 


Staff 


section re- 


companies are using a 


group control 
porting directly to the president, while 
work new official 

financial Regard- 
what form of organization 1s 
used, Bradshaw 
recognize that coordinated planning and 
conformity with 


others through a 


called a execulive. 
less of 
said, it is essential to 
keeping actions in 
company policy is a function distinct 
different from 
or production operations. 


and those of research, 


selling 


Business Downturn 


Nadler sees one in a year 
or two, but not a bad one 


HICAGO. 

ward readjustment in business ac- 
tivity some time in 1953 or perhaps in 
likely to be very 
serious in character nor last very long, 
in the opinion of Dr. Marcus Nadler, 
professor of finance at New York Uni- 


There will be a down- 


1954, but it is not 


versity 
In the meantime, he said, the pres- 
ent high level of activity will be main- 


FINANCE, ACCOUNTING 


The 


practically 


tained for several months mo- 
mentum is so great that 

nothing can stop it, military and capital 
expenditures will be large, the disposa- 
ble income in the hands of 


is increasing, employment is plentiful, 


consumers 


wages are high, and the soft-goods in- 
dustries have overcome the period of 
readjustment and are increasing output 
and 

The sellers 


sales 

Nadler 
is rapidly coming to an end and, before 
many months are over, the buyers’ 
market will itself with full 
force in all lines. Business will be more 
keenly competitive than it has been for 
a great many years. 


market, warned, 


reassert 


Basis for pred-ction . . . Nadler’s pre- 
diction that the readjustment 
panying the full transition to a buyers’ 
market will not be based 
on these considerations: 

--+ The economy of the country is 
dynamic, with population and living 
standards increasing, new inventions, 
and business and individuals in a sound 
financial position. 

-++ Geographic shifts in population 
and decentralization of cities create de- 
mands for new homes, utilities, and oth- 


accom- 


serious Was 


er facilities. 

..- The position of credit and capi- 
tal is sound, with no chance of wide- 
spread bankruptcies, bank failures, and 
foreclosures, and speculation with bank 
credit is at a minimum. 

.+. Business draws new capital much 
more from institutional than 
from individual savings, and the supply 


investors 


ot capital is therefore less volatile. 

--- Obsolescence is a much 
important factor than in the past, be- 
high labor will compel 
huge new investment in more efficient 
equipment 

.-+ Pensions, unemployment 
ance, and other social changes of the 
past 20 years will have a profound ef- 


more 


cause costs 


insur- 


fect in maintaining individual purchas- 
ing power 

“One can look forward to the future 
with Nadler “This, 
however, does not imply that business 
activity will continue on a straight line 
is bound 


confidence,” said 


upward. A dynamic economy 
to be marked by ups and downs. How- 
unforeseen 
will not be 


ever, unless something 
should 


very pronounced, nor will the period 


occur, the ‘downs 
of readjustment last very long 

Ihe greatest problem tacing the oil 
industry in the future is the interna- 
tional Nadler 
some way must be found to permit for- 
eign countries to pay their debts and 
continue to buy from the United States 
without with ex- 


cessive Impor is 


situation, declared, and 


flooding this country 
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Demand to Level Off 


Rate of increase is down from what it was, Brown tells 
marketing men; Moreell sees internal threat to security 


HICAGO. 

which was widely discussed in other 
quarters at the annual A.P.I. meeting, 
Dr. Courtney C. Brown, a director of 
the Esso Standard Oil Co., New York, 
told an oi! marketing session that some 
leveling off in petroleum demand is in 


prospect 


St ressing a dev elopme nt 


Explaining that he was not attempt- 
ing a definite forecast for the future, 
Brown pointed to reduced increases in 
demand over the past several months 
as indicating that the peak in postwar 
expansion Is past. 
that domestic oil demand 
during the past 9 months has averaged 
about 3 per cent greater than the same 
period in 1951, which contrasts with 
the 6 to 8 per cent gains to which the 
industry had become accustomed over 
a large part of the postwar period. He 
said that a comparable situation has 
developed in foreign markets. 

Indicative of the producing capacity 
of the world oil industry, Brown point- 
ed to the fact that within a period of 
about 18 months operators were able 


He said 


to offset the loss of Iranian production 
and effects of a labor strike last spring 
affecting a substantial part of the re- 
fining industry in 
probably reasonable,” he said, “to say 
that the present situation would not 
firm as it is if these two events 


this country. “It is 


be is 


had not occurred.” 


Lower output expected .. . Relative to 
operations next spring, a matter of con- 
some of the 
Brown 


cern to industry's econo- 
is estimated that 
next summer's domestic petroleum de- 
may be 800,000 bbl 
they will be this winter 

It was that this 
necessitate a lower level of operations 
in both crude-oil production and refin- 
ery operations after the winter needs 
had been taken care of despite the 
accumulating 
stocks of distillates and other fuels for 
the 1953-1954 winter season 

Brown also said in his analysis that 
consumption of oil products is becom- 


mists said it 


mands daily less 
than 


indicated would 


seasonal necessity of 


ing more sensitive to changes in general 
Regarding general 
business Brown said, “There is enough 


business conditions. 


evidence accumulating to justify a note 
of caution about the general business 
outlook.” 

The oil business can cope with these 
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changed conditions applying to de- 
mand and supply, Brown said. “There 
may be some ups and downs in the 
road ahead, but it need not be too 
rough a road as long as this great in- 
dustry remains free to select its own 
road, and as long as it continues to 
exercise the same kind of foresight and 
courage that has come to be identified 
with it over the years.” 


Domestic dangers .. . While we are 
spending huge sums to combat com- 
munism in other countries, including 
the support of military forces, we are 
so conducting our affairs at home that 
we are in danger of losing the battle 
against communism here at home, Adm. 
Ben Moreell told the marketing group. 

“We are concentrating on fighting 
communism many thousands of miles 
away,” Moreell “but, when we 
look at the record, we are forced to 
wonder whether we Americans may not 
be choosing the wrong battlefield at 
the wrong time against the wrong en- 
emy. It may be that, while we are 
fighting Communist armies, commu- 
nism itself is marching steadily for- 
ward under the stimulus of easy tr- 
umphs here at home.” 

Moreell, who had one of the outstand- 
ing military records of World War H, 
said the dangers at home include: 


said, 


1. Expansion of public ownership of 
land. 

2. A heavy progressive or graduated 
income tax. 

3. Abolition of all right of inherit- 
ance. 

4. Confiscation of the 
all emigrants and rebels. 


property of 


5. Centralization of credit in the 
hands of the state by means of a na- 
tional bank with state capital and an 
exclusive monopoly. 
means of 
transport in the 


6. Centralization of the 
communication and 
hands of the state. 

Extension of state-owned fac- 
tories and instruments of production. 

8. Equal liability of all to labor. 
Establishment of industrial armies, espe- 
cially for agriculture. 

9. Combination of agriculture with 
manufacturing industries; gradual aboli- 
tion of the distinction between town 
and country by a more equable dis- 


MARKETING 


tribution of the population over the 
country. 

10. Free education for all children 
in the pubiic schools. Combining edu- 
cation with industrial production. 

These measures, Moreell said, are the 
battle plan of communism. These basic 
goals were formulated by Marx and 
Engel 100 years ago. This same strategy 
is pursued today by the Communis's. 

Stressing the fact that majority ap- 
proval of an action of Government 
does not make it right when it conflicts 
with the principles on which this coun- 
try was established, Moreell concluded 
with a strong plea for the acceptance 
of individual responsibility as the basis 
for individual freedom. 


Jobbers need convincing . . . That some 
independent jobbers are still suspicious 
and fearful of the large integrated com- 
panies which supply the products they 
sell was apparent from the talk of Otis 
H. Ellis, general counsel of the Na- 
tional Oil Jobbers Council, Washing- 
ton, D. C., to the marketing group. 

The jobber head said that this atti- 
tude toward his large supplier has 
brought a feeling of instability which 
colors his thinking and actions in other 
matters, including the need for cooper- 
ation of these independents in programs 
which seek to strengthen the position of 
the entire oil industry. He said it is the 
duty of the integrated oil companies 
to so conduct their activities with job- 
bers and dealers that these fears will 
end and they can all join together in 
combating the evils of big govern- 
ment. He said he hoped to see the day 
when every dealer would be a defend- 
er of the petroleum industry. 

Ellis said that this mutual under- 
standing between the large and small 
units of the oil industry is necessary 
in combating a labor situation brought 
about by a “robot maneuvered by labor 
leaders with the sanctions of the 
eral Government.” 


fed- 


Jobber study approved . . . Following 
a talk by Samuel Rosenwasser of the 
Gas Merchants of Brooklyn, marketers, 
in the final session of the annual meet- 
ing, the Marketing Division authorized 
the appointment of a committee which 
will make studies of what is needed 
to bring about improved relations be- 
tween suppliers and dealers. 

This has long been an objective of 
representative dealers and jobbers and 
refiners. Appointment of the committee 
is the first time that a solution to this 
problem has become one of the objec- 
tives of the A.P.I. marketing division. 

The study, which received the ap- 
proval of several speakers, will seek 
to secure the cooperation of more than 








rYPICAL OF THE 


early as 4 days prior to the opening of the annual 
was this group, the Nondivisional Committee on Liquefied Petroleum 
about half the members in attendance are shown here. 
Left to right are, seated, H. E. McAuliffe, Jr.. Socony-Vacuum Oil 
Humble Oil & Refining Co.. 


Gas. Only 


Co., Inc., New York; Joe Miller, 


Houston; L. FE. 


Petroleum Gas Co., Houston; P. 
Calif.; E. E. 
200,000 domestic dealers as an integral 
part of the oil industry 

The importance of this large group, 
termed the “firing line of the oil indus- 
try in its relations with the public,” was 
with the oil in- 
dustry’s public-relations program and 
also the many problems that arise from 
time to time in and retail 
marketing. One that the 
retailers have 60 per cent of the con- 
tacts of the oil industry with the pub- 
lic. Because of misunderstandings, part 
of the group have often been antago- 
nistic which have 
and 


stressed in connection 


wholesale 


Speaker said 


toward programs 


been sponsored by refiners 


ber Ss 


job- 


Lubrication report Reports by the 
lubricating committee of the marketing 
that there had been 


progress in the acceptance by 


division revealed 
steady 
the automotive 
the new lubricating oil 
approved by A.P.I. last year 

that General Motors 
Corp. will adopt the classifications in 
the owners’ manual for 1953 cars, and 
other manufacturers are expected to 
take similar action in the near future. 
Sixteen oil companies are using the 
classifications in their packaging de- 
partments 


and oil industries of 


classifications 


It was stated 
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127 committee meetings which were held as are: 
committee chairman; E. O. Mattocks, 
New York; J. Y. 


Killian, Esso Standard Oil Co., 
Delau, United Petroleum Gas Co., Minneapolis; Joe Lyons, United 
C. Jurs, Shand & Jurs, Berkeley. 
Kerns, Standard Oil Co. (Ohio), Cleveland. Standing 


A.P.1. meeting 


moshosky, 


Rex V. Phelps, 


New York; Arthur Houston; M. L. 


George R. Benz, Phillips Petroleum Co., 


APA. 
Tulsa; W. F. Lowe, Natural Gasoline 
Warren Petroleum 
Standard Oil Development Co., New York: E. F. 
Arnold, Richfield Oil Corp., Los 
Schulze, Shell Oil Co., New York; and G. W. 
Bond, Pure Oil Co., Chicago. 
at a table out of the picture at left. 


Bartlesville, Okla., 
A.P.1., New York; A. J. Ru- 
Haslam, Skelly Oi Co., 
Association of America, Tulsa; 
Corp., Tulsa; EF. H. Barlow, 
Voss, Humble, 
Angeles; R. K. 
Sanders and Paul 
Not shown is a large group seated 


A.P.1.C. 





A.P.I. 


How to Get Along With Government 


basic 
relations 
industry is for 


HICAGO.—The solution to 
unsatisfactory 
Government and busi- 
nessmen to with 
the problems of Government, H. S. M. 
Burns, president of the Shell Oil Co., 
told those attending a general A.P.I 
sponsored by the American 
Industries Committee. 


between 


concern themselves 


session 
Petroleum 
The only worthwhile interest in 
Government is a constructive interest,” 
Burns said 
“Every American businessman might 
well adopt this motto: ‘We have no 
right to complain about an idea that 
comes from Government unless we are 
willing to take trouble to work out a 
better Why should our attitude 
toward Government be any different 
from our attitude toward our products? 
After all, Government is the product of 
all of us.’ 


idea.” 


The head of the Shell interests in this 
country pointed that such businessmen 
as Alexander Hamilton and Benjamin 
Franklin had themselves 
with the problems of Government in 


concerned 


results 


business 


its early days with satisfactory 
both for Government and for 
Data were presented by Burns show- 
ing the dominant position that petro- 
life ot 
must 


public 


leum has in the economic 
this country. Business, he 
“build a healthy climate of 
thinking for the future and we must 
fight the running day-to-day battles for 
u ) without undue 
burden- 


now 


said, 


our freedom to serve 


restrictions and for needlessly 


some taxes 


Cyrus S 


and vice 


Twentieth anniversary 
Gentry, chairman of A.P.L.¢ 
president and general counsel of the 
Shell Oil Co., presided at the meeting 
which marked the twentieth anniversary 
of the committee 

The organization devotes its activities 
primarily to legislative tax matters. Spe- 
cial attention has always been given to 
the state gasoline taxes and related mat- 
ters and the committee is given credit 
for the fact that the gasoline tax rates 
have not gotten out of hand, a threat- 
ening development at the time the or- 
ganization was formed in 1932. 
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COMMITTEE MEMBERS of the 
rectors, 
Chicago; 8. 

fornia; J. N. 


public-relations committee of the 
Clockwise from the left foreground are: B. L. Majewski, Great 


A.P.1. board of di- 
American Oil Co., 


\. Swensrud, Gulf Oil Corp., Pittsburgh; R. G. Follis, Standard Oil Co. of Cali- 
Pew, Sun Oil Co., Philadelphia; E. L. 


Shea, Ethy! Corp., New York; K. S. 


\dams, Phillips Oil Co., Bartlesville, and Jake L. Hamon, Dallas. 


Outlook is Improving 


Surveys show O.1.1.C. is moving ahead in gaining public 
understanding of oil; Esmay reports on successful year 


HICAGO 


lic-relations 


The oil industry's pub- 
program will be wid- 
ened and intensified during the com- 
ing year with continued emphasis on 
the direct relationships of jobbers and 
dealers with the many millions of pe- 
troleum consumers. 

The Oil Industry Information Com- 
(O.1.L.C.), which for 6 years has 
been in charge of this program, gave 
an account of its stewardship at the an- 
nual A.P.I. meeting here reflecting 
activity than any previous pe- 
The A.P.I. directors approved the 
1953 budget which had previously been 
adopted by the O.L.1.C. steering com- 
mittee 

The 1953 budget was set at approx- 
mately three million dollars, an expen- 
diture which includes the maintenance 
of the headquarters in New York City, 
in expanded field force operating from 
11 field offices scattered throughout 
the country, national advertising, and 
the hundreds of other activities neces- 
sary to tell consumers about the oil 


mittee 


greater 
riod 


business 

C. Z. Hardwick, vice president of 
Ohio Oil Co., who has served as chair- 
man of O.L.1-C. over the past year, 
presided at the general A.P.I. meeting 
devoted to public relations. The prin- 
cipal report covering the accomplish- 
ments of the past year was made by 
E. W. Esmay, who has served as direc- 
tor during the military leave of Adm. 
H. B. Miller. 


Cooperation expected . . . For the first 
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time O.1.1.C. during the coming year 
will be headed by a jobber—Stanton 
L. Smith, president of Smith Oil & Re- 
fining Co., Rockford, Ill. 

Smith is widely known in marketing 
circles and it is felt that his direction 
as Chairman will be helpful in securing 
the general cooperation of jobbers and 
dealers in making O.L.1.C. plans effec- 
tive for the coming year. It is admitted 
that the jobber-dealer participation has 
not been as general in the past as has 
that of other segments of the oil in- 
dustry. 

Figures presented here showed that 
the cooperation of oil men in carrying 
out the community “grass roots” phases 
of the oil industry’s public - relations 
planning is increasing. It is felt by many 
that activity which is largely dependent 
on oil men, themselves, becoming more 
public-relations conscious is of more 
importance than any other division of 
the program. 

Over the past year 3,295 of these 
organizational meetings were held with 
a total attendance by oil men of 50,500. 
Volunteer committees at the locai level 
have numbered more than 20,000. 


What's been done . . . Reports made to 
O.1.1.C. headquarters showed that 7,227 
speeches have been made so far this 
year with 752,000 oil consumers in at- 
tendance. 

The greatest public interest has been 
in the specially prepared movies de- 
picting operations and services of the 
oil industry and 13,780 showings this 


PUBLIC RELATIONS 


year were attended by 1,937,000 peo- 
ple. Included in this total were 195,- 
113 agricultural students in the south 
eastern states 

Other publicity directed by the field 
and headquarters offices included 441 
television programs and more than 
3,000 radio broadcasts. A large num- 
ber of exhibits concerned with oil in 
dustry have been shown at fairs and 
similar events. 

Oil Progress Week last month was 
said to have been the most 
since this yearly event was made an 
important part of the O.1.1.C. program 
It was pointed out that the longer this 
special week is stressed the greater will 
be the public participation. Attention 
was called to the fact that women’s or- 
ganizations, within and outside the oil 
industry, are more and more interested 
in the objectives of Oil Progress Week 

Checks made from time to time at 
the direction of O.L.1.C. reveal that 
the oil industry is making progress in 
its main objective of bringing about 
a better understanding of the problems 
and accomplishments of the oil indus- 
try by its customers. 

It was a nation-wide survey made by 
a well-known research organization sev- 
eral years ago that brought about the 
decision to start a public-relations pro- 
gram. The checks show that a great 
deal is yet to be done everywhere along 
educational lines involving marketing 
practices, and prices and other matters 
having to do with the competitive po- 
sition of individual companies. 


successful 


Behavior is important . . . The basis 
for success in the oil industry's public 
relations is “to think like oil men, to 
act like people” H. S. M. Burns, presi- 
dent of Shell Oil Co., told the O.1.1.¢ 

sponsored meeting in the concluding 
address of the session which was at- 
tended by several hundred oil men rep- 
resenting all divisions of the oil industry 

Burns, who is chairman of the A.P.I 
public-relations committee from the 
board of directors, emphasized that 
success in public relations will in the 
final analysis depend on how the in- 
dustry and individuals who compose it 
conduct themselves. 

“Public relations is everybody's job 
and no amount of advertising or public 
speaking will cover up the wrong kind 
of behavior,” Burns declared. “If we 
offend the public by our actions we 
cannot avert its displeasure by words. 
There is no quick panacea that will 
accomplish our objectives by one quick 
shot in the arm.” 

Simplicity, Burns said, is probably the 
most vital factor involved in telling the 
industry's story to the general public. 
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Synthetics Appraised 


Unusual characteristics of certain synthetic oils make 
them desirable for special lube functions, S.A.E. told 


John C. Reidel 


ULSA excel- 
lent 


case oil is possible through the use of 


Developme nt of an 


universal winter-grade crank 


polypropylene glycol synthetic oils. 
In a paper presented at the national 
Society of 


lubricants 


Automotive Engineers fuels 
meeting held here No- 
Miller and H. F 
Research Corp., 
syn- 


and 
vember 6-7, J \ 
Galindo, California 
Richmond, Calif., 
thetics, 
pylene oxide, provide easy starting at 


said these new 


made by polymerizing pro- 
low atmospheric temperatures and per- 
form well 


temperatures 


at normal engine-operating 


Propylene glycol oils the authors 


said, are obtained as a series of high- 


viscosity-index oils over a wide range 
char- 
range, 
miscible with mineral 


they 


of viscosities. Low volatility is a 


acteristic. In the low-viscosity 
the oils also are 
This oil 

“permits the use of these synthetics as 
blending ag for low-temperature 


most 


oils miscibility, said, 


ents 
conventional oils while retaining 
of the excellent physica 
the sy 


can be 


properties of 
nthetics. In addition these blends 
effectively compounded with 


conventional additives 


The 


property 


synthetics 
ot forming 
rather 


Unusual property .. . 
have the 


volatile 


unusual 
products on oxidation 
than high-molecular-weight polymers Oo! 
sludges formed by conventional mineral 
oils. To obtain good consumption char 
acteristics, the synthetics must be prop- 
erly inhibited 
Svnthe 


performe 


has 
and the 
and the United 


tic oil in the SW 

d well in Alaska 
is of ¢ 
This type of oil 


grade 
colder are inada 
States 
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mates to @ 
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tain 


could be used 


iuthors said, even in milder cli- 


ve quicker starts in winter, 


relief to the battery, and ob- 


leage through the 
Blends of 
oil the 


conventional additives can be provided 


improved ft mi 


use of a lighter mineral 


oil with synthetic and proper 


to cover current service requirements 


of diesel engines 

Synthetic specialties . . . Engineering 
possibilities of special synthetic lubri- 
both 
cussed by W 


were dis 
Naval Re- 
D. C. 


These include aliphatic esters, poly- 


and 
A. Zisman, 
Washington, 


cants, oils greases, 


search Laboratory, 
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the silicones, esters of 
phosphoric and silicic acids, and the 
highly hydrocar- 


bons. They are used for turbojet-engine 


alkviene esters, 


fluorine - substituted 


instruments, 
and auto- 


lubrication, for aviation 


aircraft machine 
cannon 


Possible 


and guns 
matic 
these syn- 
common- 


place mechanisms such as electric mo- 


future use of 


thetics is foreseen for more 


tors and sewing machines 

The performance of ester-type turbo- 
engine synthetic oils was discussed by 
A. B. Crampton, W. W. Gleason, W. E 
Lifson, and Ff I H 
the Standard Oil 
Linden, N. J 

With regard to availability of these 
oils in time of emergency, it was noted 


tnat 


Pennekamp of 


Development Co., 


the ester -type oils based on chem- 


icals derived from petroleum are po- 


tentialiy widely available and lower in 
than from othe! 
sources. It is believed that these petro- 
synthetic 


the most 


cost those derived 
will 


used 


leum-source 
eventually be 
type.” 


products 
widely 


Engine deposits . . . If engine deposits 
could be eliminated, compression ratios 
could be increased a full unit and gaso- 
line 
tially, according to H. J 
Hall, and D. A 
Corp 


reduced substan- 
Gibson, C. A 
Hirschler, all of Ethvl 


octane numbers 


Engine deposits form more rapidly 
in city traffic than in open-country 
driving, experiments have shown, and 
more 
in trucks 

Organic materials formed from both 
the fuel and the are of 
portance in formation of 
chamber deposits. The volatility of oil 


are severe In passenger cars than 


oil major im- 


combustion- 


and fuel are more important than the 
curbon-hydrogen 


gine 


However 
and 
design also have a major influence on 


ratio en- 


operating conditions engine 


formation of deposits, the authors said 


eophysical Challenge 


Skyrocketing expenditures on geophysics mean industry 
must attract and hold better-trained men, S.E.G. told 


Philip C. 
FORT WoRTH the 


ou industry of the United States 
spent more than $300,000,000 on geo- 


Ingalls 


During 1951 


physical Operations—and an even larger 
investment is anticipated this year. 

Using these large sums as recogni- 
tion of the value of exploration geo- 
physics, W. Dow Hamm told more 
than 1,000 oil - exploration — scientists 
gathered here for the midwestern meet- 
ing of the Society of Exploration Geo- 
physicists that a tremendous respon- 
sibility has been imposed on the geo- 
physical industry. 

Hamm, general manager of explora- 
tion for Atlantic Refining Co., Dallas, 
said that in order to meet the challenge 
of this responsibility geophysics must 
provide incentives to attract and hold 
men. To provide these 
incentives, he said, the industry 
must have the advantage of a free 
competitive system in which to grow. 


better-trained 
oil 


Must get them back . . . Recognizing 
the for earth scientists in the 
Armed Forces as well as in civilian oc- 
cupations, Hamm pointed out that the 
number of trained men in this field 


need 


is too small to permit diversion of any 
to military duty not call 
for full use of their scientific training. 
He that this 
effort demands more 
trained earth scientists. 

Hamm that no new 
exploration tools are in prospect, ex- 
ploration men must make better 
of their existing tools 


which does 


said country’s defense 


efficient use of 


said because 
use 
that there must 
be continued coordination and cooper- 
ation between and 
physicists 


geologists geo- 

“There is a need for geologists to 
become better geophysicists and for 
geophysicists to become better geolo- 
gists,” he said, adding that as long as 
there is teamwork there will be no 
need to worry over the supply of oil 
and other minerals in the 
future. 


foreseeable 


Active area ... The Permian basin ot 
West Texas and New Mexico now has 
45,000 wells producing approximately 
1,300,000 bbl. of oil daily—greater than 
the combined production of Louisiana 
and Oklahoma—H. L. Swords, Union 
Oil Co., Midland, Tex., said. 

Swords, in his paper on “Explora- 
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Basin,” 


of seismic 


tory Activity in the Permian 
that while the number 
crews in the United States has tripled 
during the past 10 years, seismic ac- 
tivity in the Permian basin has in- 
creased five times. He said that out 
of the 600-odd seismic crews in the 
country today, 120 of them are oper- 
ating in West and Southeast 
New Mexico. 

Swords said that the peak for the 
came in May of this year when 


135 crews were operating. 


said 


Texas 


area 


He added that as a result of a forth- 
University of Texas land sale, 
County leads West Texas in 
seismic activity with 12 or 14 crews, 
all working in a small portion of the 
northeastern part of the county. The 
reef country of Kent, Scurry, Borden, 
and Howard counties, Swords said, has 
definitely passed its peak in seismic 
activity. Only one crew is now oper- 
ating in the area. However, he added, 
six crews are working in another reef 
area which runs through Tom Green, 
Schleicher, and Sutton counties. 


coming 
Andrews 


The high percentage of seismic suc- 
cess in southeastern New Mexico, par- 
northern Lea County, ac- 
counts for much of the increased 
geophysical activity in the Permian 
basin, according to Swords. He said 
that since the discovery of Crossroads 
field in 1948 almost half of the pre- 
Permian wildcats in northern Lea 
County have resulted in discoveries. 


ticularly in 


New Seismic Area 


Southeastern states using 
techniques of West Texas 


ORT WORTH. — Thorough testing 

of the seismic method in Alabama, 
Georgia, and North Florida is just be- 
according to Robert Baum, 
y Corp., Shreve- 


ginning, 
Seismograph 
port, La 
Addressing the midwestern meeting 
of the Society of Exploration Geo- 
physicists, Baum said that 1952 will 
record for seismic work in 
the southeastern states. He that 
the reason the seismograph has not 
been used extensively in this area un- 
probably lies in its past 


Service 


be a year 


said 


til recently 
tailure to provide satisfactory and con 
sistent reflection records 
Baum that while much 
to be desired in this respect, substan- 
instrumentation, 


said is still 
tial improvement in 
field procedures, and interpretive tech- 
achieved in certain 
areas by operations of production and 


niques has been 
research crews 
Baum pointed out that the 
fields in Alabama and the 
ire structural traps of the 


three 
one field 


n Florida 
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type commonly sought by the reflection 
seismograph. 


Zone of interest . . . At the preseat 
time, Baum said, principal exploration 
interests appears centered in the lower 
part of the Upper Cretaceous beds, a 
zone which is a rich producer of oil 
in East Texas and North Louisiana. 
Using cut-up map overlays, Baum illus 
that the size of the com- 
the southeastern states com- 
pares favorably with the size of the 
State of Texas and said the comparison 
implies large undeveloped areas exist 
throughout Alabama, and 
Florida. 

Baum said that much of the diffi- 
culty in obtaining good-quality reflec 
tion data is attributed to near-surface 
conditions such as the presence of the 
Citronella formation which blankets 
much of southern Alabama and north- 
western Florida. He added that seismic 
reception is also affected adversely by 
erratic changes in weathering and ele- 
vation in many instances. 

Baum reported that the success of 
future seismic efforts is believed to 
depend on continued experimentation 


trated area 


prising 


Georgia, 


concerning the influence of mantle 
rock and other near-surface effects. He 
said that some success has been re- 
ported with the use of the West Texas 
technique of multiple geophone and 
multiple shot-hole patterns. 
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NEW YORK.—A new Exposition of 
Basic Materials for Industry will hold 
its initial show at Grand Central Pal- 
ace June 15-19, 1953. Planned as a 
clearing house for new products, in- 
dustrial methods, laboratory develop- 
ments, and new uses of old materials 
the exposition will cut across industry 
lines, according to Clapp & Poliak, 
Inc., of New York, managers. 


CLEVELAND.—The American So- 
ciety of Mechanical Engineers and the 
Society for the Advancement of Man- 
agement will jointly sponsor the Plant 
Maintenance Conference to be held 
here January 19-22, 1953. The confer- 
ence will include 66 separate sessions, 
panels, conferences and roundtables. 


ENLARGED exposition grounds. Light areas are new. 


1.P.E. Expanding 


New exhibition area added 
as show sells out all space 


ULSA.—AII exhibit space has been 

sold out in the original plant of 
the International Petroleum Exposition 
and in the newest section acquired last 
summer. 

However, a new north addition pro- 
viding more than 4 acres of exhibit 
area is being opened to accommodate 
space demands, William B. Way, ex- 
position general manager, announced 
last week. 

“This second new section will enable 
us to set up more than 100 sheltered 


booths as well as 
space,” Way said. 

The new area is a long strip on the 
north side of the existing I.P.E 
grounds. The section at the top of the 
drawing above is reclaimed land added 
to the site earlier this year. 

Comparing the forthcoming exposi- 
tion to the last show held in Tulsa in 
1948, Way said, “We have already writ- 
ten 652 contracts for this show and 
we expect to issue more than 150 addi- 
tional contracts in the new north area 

“At the last show, we issued 526 
contracts to exhibitors. About 98 per 
cent of them will exhibit again in 1953, 
as well as a number of new firms 
which will be exhibiting for the first 
time.” 


additional ‘outside’ 
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Subpoenas Limited 


Court restricts types of material companies must submit 


in grand jury investigation 


Bertram F. Linz 


ASHINGTON ( 
the 
nvestigation won a partial victory last 
the District Court 


OM panies in 


volved in Government's cartel 


week in Federal 


Ending argument on the companies’ 
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eratior foreign 


laws which may | t the production of 

the documents 

weeks in 

lacking 
taken 


Judge 


In giving the companies 4 
which to their 
which, he said, no 


make showing 
iCliOn Will De 
with respect to these documents 
Kirkland extended the 


the subpoenas to Januar 


Supreme Court opens... 
Court, meanwhile 
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Leonard J. Emmerglick, special as- 
sistant to the attorney general, however, 
said the Department of Justice has set 
up machinery for the foreign govern 
ments to contact the State Department, 
which then would make representations 
to a group composed of representatives 
of the State, and Defense De 
partments and the Central Intelligence 


Justice, 


Agency 
the 


foreign governments to dis 
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position of 
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Radioactive Tracers Mark the Spot 


R= ATIVELY new in the pipe-line 


radioactive tracers which 
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here 


Makes ¢ 
The 


approach of an 


the 


pipe 


level of 


graph shown shows 
interface to a 
There is a low 


line station 


the interface 
tion. As it 


the level 


response before arrival of 
due to background radi 
reaches the detecting unit, 
ot radioactivity increases suddenly some 
1.300 cent. Immediately afte 


passage, the level drops to its former 


per 


value 


THE O11 AND GAS JOURNAT 











closures of their dealings with the com- 
panies came with the presentation by 
a representative of the Anglo-Iranian 
Oil Co. of a letter from the British 
Ministry of Fuel and Power stating the 
company could not provide wholesale 
documents without authorization of the 
British Government, since such disclo- 
sure might be prejudicial and could 
endanger the economy strategy of po- 
litical interests of the government and 
the western powers : 


Contract Approved 


Government favors 
U.S. Pipe Line’s plan 


ASHINGTON The Department 
of Justice has informed United 
States Pipe Line Co. that it has no 
present objection to the 


tender contract” 


“guaranteed 
which the company 
proposes to offer on its projected 
products line from Beaumont, Tex., 
to Newark. N. J 

The net effect of the department's 
opinion is to assure the company the 
Government would not institute crim- 
inal proceedings under the antitrust 
laws In respect to the use of the con- 
tract and the provisions of the pro- 
posed tariff which will relate to it 

No assurance is given, however, 
rainst the institution at any time of 
ivil proceedings to test the legality 

the program or against civil or 
criminal proceedings “against any par- 
ticipants in the submitted plan if the 
plan in actual operation involves any 
agreement, arrangement, or practice not 
presented as part of the submissions 

this matter 

The department also emphasized it 
expressed no view and took no position 
with respect to the plan in relation to 
the Interstate Commerce Act, the El- 


kins Act, or any other federal laws 
Requested by company ... The 
department's views were requested by 
the company with respect to its plans 
to make the line available to all po- 
tential shippers, who will be offered 
tender 
maximum of 250,000 bbl. daily of 


guaranteed contracts tor a 
products in the line as a whole, with 
at least 50,000-bbI.-daily capacity avail- 
ible for spot shipments in excess of 
contract movements. No single con- 
tract will provide for transportation of 
more than 50,000 bbl. The minimum 
tender would be not more than 30,000 
hh] 

The company proposes to limit its 
contract operations to 5 years, at the 
end of which time all contracts will 
terminate and all shipments thereafter 


will be on a spot basis 


NOVEMBER 








WATCHING WASHINGTON 


Bertram F. Linz 


Not So Much Less Steel 


The oil and gas industry had less 
steel available last vear than in 1950 
but a lot more than it got in 1949 

Figures worked out by the Ameri- 
can Iron and Steel Institute of the 
tonnage delivered directly to the in- 
dustry in 1951 show it was nearly 
153,000 tons less than in 1950 but 
close to 712,000 tons more than in 
1949. The totals of shipments to oil 
and gas warehouses and distributors 
and for oil and gas construction and 
maintenance were 5,190,154 tons in 
1951 against 5,342,984 tons in 1950 
and 4,478,161 tons in 1949 

While shipments to warehouses 
and for construction were less in 
1951 than in 1950, the reverse was 
true in shipments for drilling which 
rose to 834,632 tons from 620,444 
tons in 1950 and 600,205 tons in 
1949 


Old Attacks Never Die 


There’s a definite possibility that 
the Government's cartel attack on 
the oil industry may be dropped 
when the new Republican adminis- 
tration comes into office next year 

Whoever heads the State Depart- 
ment under President Eisenhower is 
going to find that the Federal Trade 
Commission report and the Justice 
Department already 
have seriously damaged our stand- 
ing abroad. Several foreign govern- 
ments have made plain their resent- 
ment over the department's demand 
for records which they claim will re 
veal secret and hitherto suppressed 


investigation 


details of governmental oil policies 
Our own military authorities appear 
apprehensive that important informa 
tion may be made available to Rus 
Sla 

Since the grand jury investigation 
now cannot get under way before 
January 12 at the earliest and will 
have only a few days before the 
change-over in administration, the 
investigation could be dropped with- 
out much additional damage, and 
any illegal activities of the oil com- 
panies could be dealt with adequate- 
ly without staging a three-ring circus 


Tax Slash in the Works 


Tax revision definitely appears to 
be on the Republican legislative pro 
gram for next year 

One of Gen. Eisenhower's strong 


campaign talking points was econo- 
my and tax reduction. Neither can 
be achieved overnight, but a start 
on both can be made immediately 

The new Congress, sometime be- 
fore the end of the fiscal year, is ex- 
pected to advance the termination 
date of the last increase in income- 
tax rates from December 31 to June 
30. At the same time, it will permit 
the excess-profits tax to expire on 
its present statutory termination 
date June 30. In this way, Eisen 
hower can make a token installment 
on his promise to reduce taxes 

General overhauling of the present 
tax laws, however, is not expected 
to start until after the beginning ot 
the new fiscal year next July 1. This 
will give the new administration time 
to see what economies can be made 
in the government and arrive at an 
over-all amount by which taxes can 
be reduced 

President Truman's final budget, 
tor fiscal 1954, is reported to total 
about $70 billion, a reduction otf 


about $9 billion 


Standby Controls Unlikely 


Reports already are filtering in to 
Washington on what the Republicans 
will do next year 

Those reports indicate that, if the 
Defense Production Act is permitted 
to expire, there will be no legislation 
for standby controls as suggested by 
present mobilization officials 

The most that could be expected 
in that event would be continuation 
of a priorities system for the distri 
bution of certain much-needed mate 
rials, including tubular goods for the 
oil and gas industry. 

The standby controls recommend 
ed in the present 
could be invoked in the event of an 
emergency without action by Con 


administration 


gress 

Industry spokesmen already have 
indicated they would vigorously op- 
pose such authority, as opposed to 
our traditional avoidance of the 
grant of emergency powers for 
which no immediate need exists 

Members of € ongress say it would 
not pass any such legislation unless 
it remained in control and had the 
say when regulation should be im- 
posed. That would nullify the ex- 
pressed objective on which the 
whole idea is based—speed of ap- 
plication 
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A.C.S. LEADERS at the sixth annual 
week included, left to right, P. F. 
Tulsa: Clyve Allen, 
chairman of the Oklahoma 
Oi & Gas Co Tulsa, 


last 
rated, 
City, 

Stanolind 


section; 
chairman 


trisectional 
Cardwell, 
Anderson-Prichard Oil Corp., Oklahoma 


meeting in Tulsa Edgar C. Britton, 
Dowell Incorpo- 
chairman of the 
versity 


Mines, 


Herschel 
the Tulsa 


Hopson, 


section; Bartlesville. 


Petrochem Forecast 


Dirksen tells chemists output will exceed 17 billion 
pounds this year, will be four times that in 10 years 


Joseph A. Kornfeld 
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billion dollars in 1951, 


( apital investment 
plants rose from 35( 
in 1940 to 95 
he said, adding that by 1975 this invest- 
5.2 billion dollars 

30 plants in the 


the Gulf 


ment should exceed 


Fifty of the existing 
United States are 
Coast region 
Sulfur production from natural-gas 
sources amounted to 100,000 tons in 
1950, Dirksen said, or 1.7 per cent of 
total sulfur output in the nation. By 
1955, he said, production should reach 
750,000 tons, or 9 per cent of the total 
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Radioactive tracers . . . A radioactive 
Waler- 
the 
materials in 


and the 


ap- 


tracer for injection waters in 


tlooding is desirable because of 


detectability of radioactive 


extremely-low concentrations 


portadil tv of radiation-detection 
paratus 
made in an 
address by H. N. Dunning, J. Wade 
Watkins, and C. J. Wilhelm, all with 
the Petroleum Experiment Station ot 
the U. S Mines at Bartles- 
ville 
One 
its ability to be 


than by 


This was a conclusion 


Bureau of 


tracer 1S 
detected in the field 


eXamination. 


criterion of a suitable 


rather laboratory 


The 


is alse 


choice of a radioactive tracer 
influenced by the type and in- 
tensity of radiation, half-life, cost, and 
availability of the Isotope 

Dr. Edgar C. Britton, director of or- 
research for the Dow Chemical 
Midland, Mich., national 
A.C.S. president, pronounced a new 
standard for industrial 
search in what he termed 


material accounting.” 


ganic 
Co and 
chemical re- 
100 per cent 


his, he said, is a practice in which 
the nothing or 
wastes nothing in chemical processing. 

The principle calls for utilization of 
all the chemical 
process by- 
products are evaluated and for 
determined, materials in 
some cases, can become of considerable 
importance 


researcher overlooks 


byproducts from a 
When properties of these 
uses 
them these 
economic 

Discovery of a chemical com- 
pound should not be the end point of 
chemical research, Dr. Britton contin- 
Rather, enough material should 


new 


ued 


Dow Chemical Co.., 
A.C.S. president; R. 
northeast Oklahoma 
of Hlinois, Urbana, 


H 


b 
> 
4 


Midland, Mich., national 
Phillips Petroleum Co., Bartlesville, 
section; L. F. Audrieth, Uni- 


and H. M. Smith, U. S. Bureau of 


W. Blue, 


be produced for scientific and exhaus 
tive testing. In this way, poss ble val- 
uable uses for the substance will not be 
overlooked 


Ringwood Gas Price Sought 
OKI 


be held 
tion 


AHOMA CITY 
before the Oklahoma (¢ orpora- 


Hearings will 


Commission here January 6 on 
two petitions seeking price fixing for 
casing-head Ringwood multi- 


zone oil field of Major County, Okla- 


gas in 


homa 
has been taken under 
the 
miss the petitions, based on the ques 
tron of the authority 

\ price ot 10 cents M.c.f Is 
being asked for the Manning the 
Cherokee sand zones The petitioners, 
W. D. Greenshields, Ponca City, Okla., 
and Stanley Coppock, hold royalties in 
scattered tracts throughout the field 

Warren Petroleum Corp., 
of a natural-gasoline plant and gather- 
ing system in the field, and Oklahoma 
Natural Gas Co., which 1s purchasing 
gas from Warren's plant, both oppose 


\ motion 
advisement by commission to dis 
commission's 
per 


and 


operator 


the petitions 
Opposition of the two companies Is 
the fact that their current 


purchase contracts are predicated on 


based on 


amortization of the plant 


WEST COAST 
Army Abandons Camp to Oil 


SANTA BARBARA.—The Govern- 
ment decided last week that it will be 
cheaper to close down an Army camp 
in California than to buy out the sub- 
surface mineral rights of the former 
owners of the land on which it is lo- 





cated. 
The Defense Department announced 


that because of recent discoveries of 
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oil at Camp Cooke, near Lompoc, 
Calif., the camp will be closed and its 
training activities transferred. 

Camp Cooke consists of some 84,190 
acres of land, the majority of which is 
government-owned subject to 
mineral 
owners 


subsur- 
face rights retained by the 

Drilling was suspended during the 
war but has since been renewed, with 
successful results by Union Oil Co. of 
California 

When the question of the camp's 
future came up for consideration, the 
department concluded the cost of ex- 
tinguishing the existing sub-surface 
mineral rights would be prohibitive and 
would exceed the Government's present 
investment in the camp 


CANADA 





Exploration Up 


Record 185 parties active 
in West Canada provinces 


ALGARY. 


tion in 


Geophysical explora- 
western Canada is at an 
all-time high, with a total 185 parties 
currently active in the field. 

Of the 185, 166 are seismograph, 
15 are gravity meter, and 4 are mag- 
netometer crews. The number of seis- 
mograph crews has increased by two 
over the previous month. 

Alberta led the provinces with a 
total of 133 crews in Operation, up 6 
over the previous month, including 122 
seismograph and I1 gravity meter 
Saskatchewan reported 38 seis- 
mograph, four gravity meters, 
three magnetometer crews for a 
of 45, down from the 


crews 
and 
total 
one previous 
month 

There were four active parties in 
British Columbia, three seismographs 
and one magnetometer. Manitoba had 
three seismograph crews in the field 
The Northwest Territories reported no 
active crews: due to the onslaught of 
the Canadian winter. 7 
Comparisons . . . One year ago there 
were 152 active parties in the field, 117 
2 years ago, and 101 in western Canada 
in 1949 share of active 
geophysical parties in North America 
currently is nearly 20 per cent. 

Alberta is second to Texas in terms 
of geophysical activity with 133 crews. 
The current number of active fields in 
Saskatchewan is 45, an increase of 15 
over a year ago. 

Six major companies are operating 
86 of the crews, headed by Imperial 
Oil, Ltd., with 22. More than 36 
other companies or groups other than 
the 6 majors have the remaining 99 


Canada’s 


NOVEMBER 17, 


parties under contract, each with from 
1 to 4 active parties. 


Crude Line Completed 


EDMONTON, Alta.—-Canadian Gult 
Pipe Line Co.'s 115-mile crude line 
under construction from Big Valley to 
Edmonton is expected to be placed in 
operation by December 1. 

A 12-in. main line into 
will carry crude from central 
fields of Big Valley, Fenn, Stettler, 
New Norway, Malmo, and Duhamel! 
Gathering lines have been laid in these 
areas and small pumping units are un- 
der construction at Duhamel and New 
Norway. A larger unit, with tankage, Is 
being built at Stettler 

The new line will deliver crude to the 
Edmonton refineries and the 
terminal of the Interprovincial pipe 
line. Initial capacity of the line wiil 
be 35,000 bbl. daily, and the initial op- 
erating load will be 10,000 to 11,9090 
bbl. daily. 


Edmonton 
Alberta 


western 


Appeal Involves Royalties 


EDMONTON, Alta.—Judgment has 
been reserved by the judicial commit- 
tee of the Imperial Privy Council in 
London on an appeal by the province 
of Alberta involving its right to collect 
royalties on petroleum and natural gas 
produced from land belonging to Hug- 
gard Assets, Ltd. 

The Alberta courts held that the 
province had no right to collect royai- 
ties, and this judgment was upheld by 
the Supreme Court, from which the 
present appeal is being taken. The final 
judgment will affect extensive oil and 
gas areas in western Canada. 


Products Flowing to Toronto 


TORONTO.—The first pipe-line de- 
livery of petroleum products to To- 
ronto began early this month as Im- 
perial Oil, Ltd., reported receipts of 
gasoline at the company’s tank farm in 
the Toronto Harbor area. 

The 188-mile line originates at Im- 
perial’s expanding Sarnia refinery on 
the St. Clair River north of Windsor 
and moves products to the London, 
Hamilton, and Toronto areas. 

The main line comprises 132 miles 
of 12-in. pipe from Sarnia to Water- 
down and 56 miles of 10-in. pipe from 
Waterdown to Toronto. Two 6-in. spurs 
extend 6'2 miles from Waterdown into 
Hamilton, making a |-mile submerged 
crossing of Hamilton Harbor. The line 
has been in operation to London since 
early March, and deliveries to Hamil- 
ton began in early October. 

The system will handle two grades of 
gasoline, diesel oil, stove oil, and fur- 


nace oils, at the rate of 39,000 bbl. 
daily. This capacity can be increased 
with the addition of another pump sta- 
tion. 

Total cost of the system is placed 
at $11,000,000. Comstock-Midwestern, 
Ltd., of Leaside, Ont., was the general 
contractor 


ROCKY MOUNTAIN 


Severance Tax Defeated 


DENVER.—Colorado voters rejected 
by about 2 to | a proposed constitu- 
tional amendment in the 
tion which would have permitted the 
state to levy a 5 per cent severance tax 
on the gross value of all oil and gas 
produced within its boundaries 

The was hailed by oil 
the area as a tremendous victory for 
industry in the Rocky Mountains 

The preelection battle over the sev- 
erance-tax amendment developed into 
one of the state’s hottest political scraps 
In an effort to get the amendment ap- 
proved by the public, which several 
times before had refused to endorse 
like proposals, proponents of the tax 
earmarked all revenues from it for state 
schools. 

Early in the campaign, oil men band- 
ed together to form an organization 
called Colorado Oil Industries, Inc., to 
wage the battle against the tax. One of 
the group’s principal arguments, pound- 
ed home by leaflets, newspaper and ra- 
dio advertisements, was that the state 
already had so much earmarked rev- 
enue that it could no longer legislate 
and appropriate effectively. ‘ 





recent elec- 


vote men in 


Shell Tests Montana Strike 


DENVER.—The latest discovery in 
the Montana portion of the Williston 
basin has indications of being one of 
the best. 

Shell Oil Co.'s Dawson County wild- 
cat, the 21-33-B-NP, 14 miles south- 
west of Richey pool, where the com- 
pany made the first Montana Williston 
discovery, flowed at the rate of 1,675 
bbl. of 49°-gravity oil per day. 

Although Shell has not released offi- 
cial data on formations and current 
testing, the production is reported from 
the Devonian. 

With successful completion of the 
present well there will be seven widely 
scattered pools in a north-south trend 
along the west side of the basin in 
Montana. Gravity of the oil at the 
discovery, 49 is higher than that 
found in any of the other Montana 
Williston wells, with the majority of 
gravities ranging between 32 and 38 

Testing is continuing at the wildcat, 
which is separated from Richey pool 
by two dry holes. 
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AFRICA 


Somali Terms Revealed 


Sinclair Somal granted right to explore for 9 years and 
produce until 1992 any oil discovered on the concession 


Dahl M. Duff 


6 Nie rights which a new Sinclair Oil 

( obtained 
in the former territory of Italian Somali- 
East Africa provide for an 


exploration period of up to 9 


orp. subsidiary recently 
land in 
years, 
exclusive 


tollowed by an production 


concession in case oil is found 

under 
regulations pro- 
August 
features of 
agreement been 
Fornari, head 
ilian trusteeship administration 
Nations 


The concession was granted 


terms of the mining 


mulgated in the 
15, 1951, 


territory on 
ind some further 


the concession have 


revealed by 
of the It: 


on behalf the United 


Giovanni 


| concessions (see accompany- 
*n granted. Approx! 
country, or 


mately 52 per n f the 
194,000 sq 


about 97,000 of the tota 

included in the 

ybtained May 10 of this 
Somal Corp 


smaller area 


miles, is concession 


Sin- 


consider- 


vear by 
Another 
adjoining Sinclair's 
taken by Soc 
somalia 


to the north was 


Mineraria 
with the 


Italiana 
iffiliated 
oil company 


Petrol 


which is 
Government 
Italiana 


Italian 
Azienda Generale 
The new Sinclair Somal concession 
represents a substantial enlargement of 
Sinclair's exploration operations in this 
part of the world Adjoining its new 
Ethiopia, 
Sinclair has been do ng explora- 


tory Work 


concession on the west ts 
where 


j ‘ 


since the end of the war 


with its second well now being drilled 


1 short distance from the border 


Important iditional support was 


I 

given to the program seneuils 
three United States c 
tinental Oil Co Ohio 
Petrole 


one-sixth 


when 
{on 
and 


mpanies 


each 
Sinclair 
Somal for a total ha F of the 
Sinclair, 


continues 


Amer ida 
bought 
operation remain 
ing half operator 
Section 16 


that, 


Features of concession 
yf the 1951 


in the event that the exploration pro 


regulations provides 


eram involves considerable work and 


the installation of large equipment 
ch as in the case in the exploration 
iguids and gas hydrocarbons, a 
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British 
Somaliland 


Oeean 


specie into 
between the party concerned (the ap- 
plicant) and the trusteeship adminis- 
tration. In this, the 
the advice of a committee of experts 


il agreement can be entered 


administrator has 


which are appointed each year to assist 
in connection with concession appli- 
cations 

The Sinclair concession recently ob- 
tained in the territory 


general terms laid down in the regula- 


conforms to the 


tions, but the specific provisions are 
in the negotiated agreement 


ment lays down all conditions for both 


[his agree- 


the exploratory period and the later 
exploitation, or production, period of 
the operation The Soc. Italiana Mine- 
raria concession was handled similarly. 
The exploration permit has a life 
of 9 years with the understanding that, 
if oil is found within this period, the 
company will have exclusive rights to 
operate the properties over a period of 
f 


date o 
Sinclair's 


40 years beginning with the 
the agreement (May lO in 
Las?) 

Drilling commitment . . . Five 
after the agreement, the 


company is required to release 25 per 


years 


date of the 


cent of the concession area, and 5 years 
later, 25 per cent of the initial 
must be back. The 
company was required to start explora- 
from the 


another 


acreage turned 


tion work 120 days date of 


the agreement and must have a well 


drilled within 4 years from this date 
The pay Ss an 
for the concession in the exploration 


stage, and the agreement provides that 


company annual fee 


another fee is assessed on 
kilometer 


made 


a per square 


basis after a discovery 1s 
In addition, the trusteeship ad- 
ministration receives royalties on pro- 
Neither the 


fees nor the 


amount of the 
royalty 


duction 
rate of the pro- 


vided have been disclosed as yet 
Labor agreement . . . Relationships be- 
tween the administration and prospect 
ing companies are governed by the 
agreement. This requires that the com 
panies hire unskilled labor on location, 
train native workers, and, if operations 
are successful, that sanitary and educa- 
tional facilities such as hospitals and 
schools be erected for the local popula- 
tion 
Somalia 


land is now 


as the former Italian Somali- 
known, is scheduled tenta- 
inde- 
pendent state in 1960. This was ordered 
by the United Nations General 
bly in 1949. In the 
time it administered by the 
Italian-U.N The 
has an estimated population of 1,300,- 


lively to become a completely 
Assem- 
November mean- 
will be 
trusteeship territory 
000. The capital and only port is Moga- 
discio 

Classes of concessions . . . The detailed 
Somalia mining regulations which are 
applicable to minerals as well as to 
petroleum, set up three Classes of con- 
cessions: (1) the 


which 


prospecting license 


does not bestow preferential 


Status and 1s mainly to allow recon- 
nalssance exploration; (2) the explora- 
tion permit good for 9 years with ex- 
tensions; and (3) the full exploitation 
concession 

The regulations contain 


requiring that the 


safeguards 
work be pursued 
actively and declare that expropriation 
of the concession title is possible only 
7 


in case of action brought by mortgage 


creditors. The regulations place no re 
Strictions of 
quiring only 


exploitation 


foreign 
that the 


concession 


enterprises, re- 
holder of a full 
must have a 


residence within the territory 


French to Drill in Algeria 


Exploratory rights have been granted 
by the Government of Algeria to two 
French companies in a part of the 
Sahara Desert in southern Algeria 

A recent report from Paris said the 
two companies, Cie. Francaise de Pe- 
trole and Soc. Nationale des Petroles 
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en Algerie, were planning to begin 
drilling in the near future, using heavy 
equipment capable of 12,000 ft. or 
more, at Berraine near Ghardala. 

The two companies were reported to 
have been granted rights in an area 
from Biskra in the north to 
El Golea in the south, Figuig in the 
and the Tunisian frontier in the 


extending 


west 
east 

Two other companies, including 
Shell, are also seeking exploration con- 
cessions in southern Algeria. It was re- 
ported Shell ts contemplating opera- 
tions through a subsidiary, Cie. Petroles 
de’ Algerie The other operator ts 
Regie Autonome des Petroles, which 
will work through a subsidiary, Cie. de 
Recherches et d’Exploitation du Sahara 

All these companies, with the ex- 
ception of Shell, represent French in- 
terests. C.P.F. is a major refining and 
distribution company in France and 
holds 24.75 per cent in the Iraq Pe- 


troleum Co., Ltd., Group 


Tunisia Discovery 


French oil company makes 
strike southwest of Tunis 


N oil discovery 1s reported to have 

been made early in November by a 
French company in northwestern Tu- 
nisia 

The well, | Bahloul, is located near 
the village of Maktar, about 78 miles 
vest of Sousse and approximately the 
same distance southwest of Tunis 

There were no details on the opera- 
tion. It was reported that shows had 
been encountered at about 400 m 
(about 1,300 ft.) and that oil produc- 
tion after the well 
taken deeper to around 500 m. (1,650 
tt.) 


was obtained was 


The operating company, SEREPT 
(Soc. des Recherches et d Exploitation 
des Petroles) is backed by the French 
and is one of three com- 
carrying on exploratory 
work in Tunisia. The other two are 
Soc. Nord-Africaine des Petroles (Gulf) 
and Cie. des Petroles de Tunisia (Shell). 
Serept holds minority interests in the 
Shell and Gulf ventures. 

SEREPT itself is running three rigs 
One is on the Bahloul well, 
another on Cape Bon, where some gas 


Government 


panies now 


in Tunisia 


production has been developed, and the 
third on a well known as Chott Sed- 
id] 


Gulf Shell 
on exploratory work in 


each 
Tunisia. Gulf 
is drilling the Sainte Juliette structure 
north of Sfax on the 
The hole is now down 
Shell abandoned its ini- 
at Zeramdine and is now drill- 


Ktitir, south- 


and have one rig 


ibout 18 miles 
road to Sousse 


500 ft 


below 
tial test 
wildcat at 


ng a second 


west of Sousse. 
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Rush for Concessions 


Four major U.S. operators among 13 companies seeking 
acreage under Peru's new oil law; Sechura Desert popular 


SURPRISING heavy rush for acre- 

age has occurred in Peru with the 
opening period for concession applica- 
tions under the country’s new petroleum 
law. 

Thirteen companies filed applications 
which are reported to cover approxi- 
mately 4,000,000 hectares, or about 
9,800,000 acres. Eleven of these asked 
for areas in the Sechura Desert, the 
most promising wildcatting territory in 
Peru. 

Overlaps and filings for the same 
areas were common in the applications 
for the Sechura acreage. It is expected 
to be several weeks before the Minis- 
terio de Fomento y Obras Publicas, 
which administers petroleum matters, 
straightens out the applications and pre- 
pares for the auctioning at which acre- 
age covered by more than one appli- 
cation will be awarded. 


Applicants . . . The |! companies ap- 
plying for concessions in the Sechura 
included four important United States 
operators: Guif Oil Corp., Richmond 
Petroleum Co. of California (Standard 
Oil Co. of California), Conorada Petro- 
leum Corp., and International Petro- 
leum Co., Ltd. All of these companies 
have carried on some preliminary geo- 
physical work in the region. Interna- 
tional is the principal company now 
carrying on an integrated operation in 
Peru. 

Other foreign companies — seeking 
Sechura acreage were two Canadian or- 
ganizations, Seaoil, Ltd., reported to be 
affiliated with Ventures, Ltd., and Pe- 
ruvian Oil & Minerals, Ltd., and 
company representing Argentine inter- 
The other four applicants in the 
Sechura were Peruvian—Cia. Peruana 
de Petroleo El Oriente, Cia. Peruana de 
Petroleo, Peru Oil Concessions, and the 
Wiese interests. 

Aside from these |1 applicants, one 
company, Consorcio Minero, asked tor 
an area of 10,000 hectares in the vi- 
cinity of Nazea on the Peruvian coast 
about 200 miles south of Lima. The 
other applicant seeking other 
than in the Sechura was Cia. de Petro- 
leo Ganzo Azul which filed for a con- 
cession in Peru’s trans-Andean Mon- 
tana. Ganzo Azul now has a small inte- 
grated operation in eastern Peru about 
2,800 miles upstream from the mouth 
of the Amazon. 

Some of the companies asking acre- 


one 


ests. 


acreage 


age in the Sechura filed for both ex- 
ploration and exploitation concessions 
on different parcels. Since overlaps 
were numerous, apparently most of the 
best areas will go on the exploitation 
basis which is given preference. For 
this type of concession, the limit is 
100,000 hectares. 


Action a surprise ... The amount of in- 
terest shown in prospective Peruvian ex- 
ploration was a surprise to some offi- 
cials who had been following develop- 
ments in Peru. The new law which 
was passed early this year (The Oil 
and Gas Journal, March 3, page 63), 
was received with some reservations in 
the industry, especially in view of some 
of its tax features. 





New Type Stack 


A new type of refinery flare stack is shown 
here being erected by Anglo-Iranian Oil Co., 
Ltd., in Britain. The 250-ft. stack is sup- 
ported by cables and rests on a small “regis- 
tering ball” at the base (The Oi) and Gas 
Journal, October 6, page 82). A similar de- 
sign has been used for a television mast in 
Britain, but this is said to be the first use 
in the petroleum industry. Five of the stacks 
are being erected at A.LO.C.’s refineries in 
the United Kingdom. 
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Assigned New Post 
A.1.0.C. names Eric Drake 
as Heath Eves’ successor 


RIC C. DRAKE, who for 14 years 
has served Anglo-Iranian Oil Co 
Middle Eastern countries, 
has been named the company’s United 


In Various 


States representative 
Dr ike. who 
post in New 
succeed W D 
resigning 


He Was 


will assume his new 
York December 1, will 
Heath Eves, who is 
general manager of the 
operations in Iran and Iraq 
Premier Mossadegh 
nationalized Iranian oil properties In 


company 
last vear when 
recognition of his services during that 
time he was appointed a Commandet 
of the British Empire by King George 
VI 

Dr ike 


raduated with honors 
from ¢ He quali- 
fied as a chartered accountant and was 
a winner of the William Quilter prize 
for the best annual paper on auditing 
He joined Anglo-Iranian in 1935. 

In 1938 he went to Iran and 6 years 
later became commercial superintend- 
Abadan For a year he 
commercial manager in charge of com- 
pany sales in Iran and Iraq. Later he 
manager of Rafidain 


was 


imbridge University 


ent at was 


was appointed 
Oil Co., Iraq 

During 1948 and 1949 he conducted 
negotiations with the Syrian Govern- 
ment on behalf of Middle East Pipe- 
lines, Ltd. 

He returned to Abadan as general 
company operations in 
1950. Following the Iranian oil na- 
tionalization he went to Australia. 
There he negotiated with both the Fed- 


manager of 


254 


Western Australian Govern- 
Kwinana Oil Refinery 
signed last 


eral and 
ments on the 
agreement which 
March 

He was a member of the successful 
Rowing Club crew’ which visited 
Australia in 1934 for the Melbourne 


Centenary celebrations 


Was 


Glenn H. Pickett, tool pusher for 
Guy Mabee Drilling Co., has 


transferred from Plains to Stanton, Tex 


be en 


Jack Symthe has resigned as a geol 
Frontier Refining Co. to be 
Denver He has 


Ogist for 


I 
come a consultant at 
and 


The 


with Frontier 4 years prior 


Texas 


been 


| 
wus a geologist for 


F. W. (Dick) Borden, Los 


general superintendent of the California 
district for Sunray Oil Corp., has been 


Angeles, 


appointed manager of ¢ alifornia opera- 
tions for the 


R. E. 


ferred to 


company He succeeds 


Foss, who recently was trans- 


general offices in Tulsa as 
and 


exploitation department 


vice president manager of the 


M. Wendell Ramsey has been ap- 
pointed assistant manager of 
pipe-line operations for Gulf Oil Corp 
United States and Canada. Ram- 
sey, who 1950 has been in the 


general 


in the 
since 
general office executive department in 
transferred to 
Gulf he was 
(Ohio). 


Pittsbur gh, has been 
Houston. Before 


associated with Standard Oil Co 


joining 


J. K. Horton, president of Pacific 
Public San Francisco, has 
been elected a director of the American 
He succeeds Ernest G. 
Lawson, former president of the Pa- 
cific Coast holding company, who re- 


Service Co., 


Gas Association 


signed 


Leon Krause has been promoted to 
division engineer in charge of  sec- 
ondary-recovery operations in the 
fenderson, Ky., division of Ashland 
Oil & Refining Co. Paul Sturm has 
joined the division staff at Henderson 
M. M. Mayes 


been 


as a petroleum engineer 
Loren Rienbolt 
from pumpers to production 
foremen in the Grayville, Ill., district. 
Jack Mason has joined Ashland’s east- 
ern division as petroleum engineer at 
Oil Springs, Ky., and J. D. Copen has 
been employed in the geological de- 
partment at Ashland, Ky. Jack Davis, 
production foreman, has been trans- 
ferred from the Marine, to the Salem, 
Iii district. 


and have pro- 


moted 


J. Ed Warren, deputy petroleum ad- 
Pe.roleum Adminis- 
tration for left Washington, 
D. C., last Middle 
Fast oil activities. He will get first-hand 
under the 


ministrator of the 
Defense, 
week for a tour of 
information on operations 


e.ense ansi¢ rovra 
Defen Expansion Program 


A. S. Donnelly, vice president of the 
Mid-Continent division of Honoiulu Oil 
Midland, Tex has been 
elected to a term 
Manufacturers 


( orp at 


3-year as director of 


the Texas Association. 
Sun Oil Co., has 
Inter- 
Geologists 
recently in Sait 
Visdale, Cities 
Bill 


secretary, 


Wells, 


president of the 


Lewis F. 
been elected 
mountain Association of 
Other 
Lake 


Service Onl Co., 


elected 


Ernie 


otticers 
Citv are 
vice 
Heiny, Continental Oil Co., 
and Stan Collins, Stanolind Oil & Gas 


Co., treasure! 


pl esident 


F. H. Maclaren has been appointed 
ie Crews has 
leader in the 


research associate and L. 
been named a 
Whiting, Ind., research 
Standard Oil Co. (Ind.) 
who joined Standard in 
and 


group 
laboratory otf 
Maclaren 
1925 as a re- 


search chemist became a group 
leader in 1941, will be assigned to re- 


search on wax quality and = evalua- 


ton Crews, who was appointed a 


chemist for the company in 1951, will 
be in charge of research and develon- 
ment Work 


on asphalts, petrolatums, 


and candles 


Receives Institute Award 


I. G. Roehner (right) is shown as he was pre- 
sented an award from the National Lubricat- 
ing Grease Institute for outstanding service to 
the institute. Roehner is director of the tech- 
nical service department cf Socony-Vacuum 
Oil Co., New York. The award, a desk clock 
with barometer and thermometer, was made 
at the institute's mual meeting banquet Octo- 
ber 27 by outgoing President G. E. Merkle. 
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E. Skiles and Joe McGuire have 
Mount Carmel Drilling 
Carmel, Ul. 


nized the 


Mount 


Fred Schall, chiet geologist for Texas 
Gas Ir 
d trom 


nsmission Corp., has been trans- 
Shreveport to the com- 
Houston. Estab 
Houston offices is part 


ny s new offices at 
of the 
obtain 


company program to 


rces natural gas. 
Charles D. Riden has been promoted 
issistant division superintendent fo: 
Ashland Oil & Refining Co. at Okla- 
homa City. Lewis J. Bicking, Jr., petro- 
Oklahoma City, has 
en transferred to Shreveport. 


icum engineer al 


Ibert L. Nickerson, vice president 
director in charge of foreign mar- 

tor Socony-Vacuum Oil Co., 
has been appointed a director of 
Bank Trust Co., trust 
Bank of 


Farmers 
National City 


ate of the 


chair- 
Commis- 


William F. Konode, a former 
Railroad 
is been appointed a director ol 
Canada, Lid. 
ft his Texas position in 1938 to 
Alberta 
Gas Conserve- 
latter 


an ot the Texas 
sew Continental Co. of 
He le 
become the chairman of 
Petroleum and Natural 
tion Board. He served in the 
1940, 


first 


until 


position 


Bruce 
to the director 


A. McCandless, formerly as- 
of the American 


laboratories in Cleve- 


s tant 
Ga Association 


and, has been appointed assistant to 


the managing director of the A.G.A. 


G. G. Green, Laurel, Miss., has been 


named president ot the 
Alabama division of the Mid-Continent 


Oil and 


Mississippi- 


Elected vice 
presidents were: Ed Brunini, Vicksburg. 
Miss.: E. D. Kenna, Jackson, Miss.; 
James L. Duffy, Grove Hill, Ala.; 
A. B. Friend, Sardis, Miss.; Dennis 
Granberry, Laurel, Miss.: Buford Yer- 
ger, Hattiesburg, Miss.; Barnett Serio. 
Natchez, Miss., and J. Finely McRae, 
Mobile 


Gas Association 


H. S. Brigham, superintendent of the 
Fruitvale district for Western Gulf Oil 
Co., has been appointed manager ot 
exploitation in the California area. He 
has been transferred from Bakersfield, 
Calit., to Los Angeles. J. B. Wharton, 
district superintendent of Oak Canyon 
field, has been promoted to executive 
assistant to the vice president 
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A.P.1. Elects Board of Directors for 1953 


HICAGO 


were 


The following new di- 

elected at the Amer- 
ican Petroleum Institute meeting here 
last week: ; 

Z. K. Brinkerhoff, Jr.. 
Drilling Co., 
Stock in the production group 

lr. E. Swigart, Shell Pipe Line Corp., 
Houston who Alexander 
Fraser in the refining group. 

Gage Lund, Standard Oil Co. of Cali- 
fornia, San Francisco; James W. Lid- 
dell, Continental Oil Co., Denver; R. L. 
Milligan, Pure Oil Co., Chicago, and 
James E. Dyer, Sinclair Oil Corp., New 
York. They succeed, respectively, H. D. 
Collier, J. A. Lentz, Henry M. Dawes, 
and A. E. Watts in the marketing group. 

Davis Bovaird, Bovaird Supply Co., 
Tulsa, and Otto Hammer, Security En- 
gineering Co., Whittier, Calif., succeed- 
ing, respectively, Fred M. Mayer, and 
Theodore Sutter in the supply group. 

Paul Endacott, Phillips Petroleum 
Co.. Barilesville, Okla., succeeding 

R. Williams in natural gasoline. 


rectors 


Brinkerhoft 


( asper, who succeeds Paul 


succeeds 


Glen V. Kersten, Fruitvale district 
engineer for Western Gulf Oil Co., has 
been appointed superintendent fot 
southern San Joaquin Valley, California. 
J. K. Beckett, formerly assistant dis- 
trict superintendent in the Fruitvale 
district, has been appointed superin- 
tendent of production at Santa Maria, 
Calit 


Ivone St. G. Burn has resigned as di- 
rector and vice president of Scurry 
Oils, Ltd., Canadian firm, to form a 
land service company in Calgary, Alta. 
Dr. A. W. Nauss has been appointed 
managing director of Scurry 


Charles C. Green, Jr., has resigned 
as a geologist for Cactus Drilling Co. 
to become a consulting geologist and 
Before joining 
with Texas 
West Texas 


independent operator. 
Cactus in 1951 he 
Gulf Producing Co. as 
division geologist. 


was 


Arthur L. Saxton has been named 
senior project engineer, and Hollister B. 
Sykes is a new group head in Standard 
Oil Development Co.'s Esso engineering 
department, Linden, N. J. 


Dr. William F. Krause has been ap- 
pointed to the newly created position 
of technical manager of the Lemont, 
lll., refinery of Globe Oil & Refining 
Co. A. Cameron Dystrup has been 


W. K. Whiteford, Gulf Oil Corp 
Pittsburgh, and M. J. Rathbone, Stand 
ard Oil Co. (N. J). New York, suc 
ceeding, respectively, J Drake 
and John at-large 


Frank 
R. Suman in the 
group 

The 


ed for 


directors also reelect 
terms the members-at- 
large, elected by the board itself, whose 
terms expired with the thirty-second an- 
nual meeting. These directors include: 
John C. Case, Walter S. Hallanan, Wil- 
liam F. Humphrey, W. A. Jones, H. T. 
Klein, B. H. Markham, S. B. Mosher, 
Henry D. Moyle, T. Rieber, and A. A. 
Stambaugh. : 

The board accepted resignations of 
E. DeGolvyer and Wirt Franklin. To fill 
their unexpired terms the board elected 
F. Windfohr, Nash & Windfohr, Fort 
Worth, and Roland V. Rodman, An- 
derson-Prichard Oil Corp., Oklahoma 
City. 

All other board members 
terms expired this month were reelect- 


ed for 1953. 


board of 


, > 
--yeal 


whose 


chief 
been 


nemed to succeed Krause as 
chemist. Amos C. Beavers has 
appointed manager of manufacturing, 
new 


also a post. 


Harvey R. Fifer has been elected 
vice president of Brea Chemicals, Inc., 
a newly organized subsidiary of Union 
Oil Co. of California which will de 
velop and manufacture chemicals from 
petroleum. He will be in charge of 
marketing. 


N. C. Simpson, general manager ot 
the Gulf district of Gulf Oil 
Corp., has been named executive assist- 
ant to the vice president in Houston 
Simpson succeeded B. G. Martin, who 
has resigned to head San Jacinto Pe 
troleum Corp. 


Coast 


Myron G. Thomas, formerly district 
manager for Southern California Gas 
Co. at Pasadena, Calif., has been named 
head of new company division head- 
quarters there. Thomas, who joined 
Southern California in 1934, became 
assistant manager in 1942 and district 
manager in 1946. 


I. R. Cunningham has resigned as a 
director and comptroller of Creole Pe- 
troleum Corp. to accept a position with 
the producing coordination department 
of Standard Oil Co. (N. J.). H. A. Jarvis 
has been elected a director and L. E. 
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Lowery has been appointed comptroller 
to fill the vacancies left by Cunning 
ham. Jarvis has associated with 
Creole and other Standard sub- 
employed in 

Bayway re 


1930 


been 

Jersey 
sidiaries since he 
the Esso Standard Oil Co 


finery as 


was 


i Student engineer in 


O. W. Heyden, chiet 
for Shell Pi; 
been named acting rief enginee: 
Heyden jx Shell Oil Co. in 1931 
following graduation from Tulane Uni 


promoted to assistan 


eng 


neer has 


Corp., 
yined 


versity 


chief 938. Three years 


Shell Pipe 


engineel in I 
iS transferred to 


same position 


ved Nis 


Vernon E. Briard, who 
Ph.D. degree from the State 


lowa last June 


rece 
in geolog 
has beer 


The 


University of 
ippointed Texas 
Co 
George E. Taylor has resigned as d 
olog ntinental Oil o 
to become head 
of Sam D 
G. E. Eb- 
eXplol i- 


) 


Eugene A. Fortune, 


gineer 


J. H. McReynolds, 


vinee! 


Hubbard, 
O 


Joseph 
Magnolia 
Tex., 


Neely, eologist f{ 
Petroleum ( it Midland 


has been promoted to senior staf! 


geologist the company's general of 
W. L. Moreman, 
Oklahoma City 


o Dallas 


dis 


has 


J. R. McChesney, superintendent of 
the gas department at Fort Worth for 
Pure Oil Co., transferred to 
Chicago in that position 


has been 


Orbie N. Lambright, 
party manager for 
Co., has 
Lake to 


seismograph 
Oil 
Biz 


Cities Service 


been transferred trom 


Monahans, Tex 

John B. Sansone, senior exploitation 
engineer tor Shell Oil the San 
Joaquin division at Bakersfield, Calif., 
Los An 


Co. in 


been transferred to the 


Basin 


has 
geles division 

Robert H. Angevine, reservoir eng 
neer for Sohio Petroleum Co. at Okla- 
homa City, appointed pr 


has been 


duction engineer at Houston 
W. K. Neish, district superintendent 
The Co at Craig, Colo 


has been transferred to Glendive, Mont 


lor 


Texas 


in the same capacity 

the 
Ou 
the 


A. E. Osborough, manager of 
British 
named manager ot 


prairie region for American 


Co., has been 


central (Ontario) reg Toronto 


George Locke has been promoted to 


foreman of the 


it the Standard Oni Co 


electrical de 


(Ind 


general 


partment 


DEATHS 


He 


and is in 


Whiting, Ind succeeds 
B. C. Malick, 
succeeded as 
Russell Evans. 


refinery 
retired, turn 


assistant’ general fore- 


man by 


relief maintenance 
the division of Pa 
Electric Co 

Needles to 


Morris 
foreman tor 
Gas & 
transferred 
Calit 


Bickley, 
vas 
been 


cific has 


from 


Avenai 


W. G. 


geologists 


Bahan and C. J. MecFeely. 
ind P. K. Fleming and R. J. 
petroleum have 


Rousseau, engineers, 


consulting firm in 
The new 


McFeely 


new 
Alta 


eming 


organized a 
Edmonton 
is Bahan, } 
Lid 


company 
& Rous 


seau, 


W. B. Howrey, tormerly an engineer 


tor Creole Petroleum Corp. in Las 


Piedras Venezuela Reynolds 


Metal Co t Cor 


joined 
pus Christi 
John R. Taylor, who is 
neering training program ol 
Refining Co 


Greggton t 


the eng 
Atlantic 
has been transterred trom 


Midland, Tex 


tormerly with the 
tandard O 


has been appointed 


Ernest O. Ohsol, 
Research (¢ 


Development Co 


Esso enter ot 


engineering fort 


Co 


chemical 


& Chemical 


director ot 


Pittsburgh ¢ 





Charles S. Hill, 67, Denver inde 


yroducer, died November | 


| 
ago, where he had 
Petroleum 


pendent 
gone to al 
American Institute 
He entered the oil business 
in 1923 


outstanding 


been one 
the 

Mountain region since that time 
He retired 
+ years as president ot Rocky 
Mountain Oil & Gas He 
was also a director of the Independent 


Petroleum America 


ling and had 


Operators in 
November ifter 

the 
Association 


serving 


Association of 


R. B. Block, 


perintendent for 
Alaska 


formerly a 
Arctic Contractors in 
Whittier, Calif., No 


He also had been associated 


drilling su- 


died in 
vember 3 
Co. in 


equip- 


International Petroleum 
ind with (¢ 


firm, in ¢ 


with 
Peru 


ment 


avins Co., oil 


alitornia 


and 
Pitts- 
burgh hospital. He was active in oil 


Samuel J. Brendel, 69, oil 
producer, died November 6 in a 


gas 


development in Ohio, Pennsylvania, and 
Texas 


Lacomble, 58, re 
She 
died November 5 


Lugene 
chairman of the 


Antoine 
tired board of 
Development Co 
San Francisco. He was president of the 
company from 1943 to 1948 and board 
retirement 2 years 


chairman until has 


re) 


Norman L. Carr, 66, independent o 
died October 31 at 


Mich 


producer his home 


n Bay ¢ 


Frank FE. 
execulive 
toma, Wis 


retired o 
Wau 
He established Spencer Pe 


1922 and 


Spencer, 6% 
died November 6 at 
troleum Co. in remained as 
its president after it became a division 
of Socony-\ Oil Co 
194] 


icuum Inc 


Col. Edwin van Deusen Selden, 93, 
formerly an oil producer 
in the Pennsylvania area, died Novem 
ber 9 at Oil City, Pa. He 
had been a member of the Oil City Oil 
Exchange charter member 
of the National Petroleum 


and refiner 


his home in 


and was a 


Association 
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MICROWAVE 
at the remote station. Fig 


RADIO and channeling equipment required 


GENERAL 


VIEW of remote station, showing antenna tower. Fig. 2. 


, 


Microwave Control of Pump Station 
Raises Line Capacity at Minimum Cost 


Savings in labor cost alone pay out additional investment in 9 months of operation 


necessary to in 


8-in. 85- 


I recently became 
crease the c ipacity of an 
pipe line by the 


mile-long products 


intermediate booster 
a point on the line approxt- 


the initial pump 


installation of an 
Station at 
mately 32 miles fron 
station 

This booster station takes advantage 
of recent developments in automatic 
and 
which have 
industry The use of 
makes it possible for the station opera- 
tors on duty at the initial pump station 
to observe operating conditions at the 


communication devices 


available to 


controls 
been made 


these devices 


remote booster station 


Tulsa. Presented at 


Oil Cort t 
\ PI. meeting, Chicago 


by J. R. Ellis® 


These observations permit regulation 
of the pumping rates in a manner which 
insures Operation of the pipe line at 
maximum throughput by the utilization 
to best advantage of the power avail- 
both the initial and booster 
remote station may be 
started from the initial 


able at 
stations. The 
stopped and 
station as required 

\ microwave radio system provides 
the communication channels for the 
supervisory controls and for the 
telemetering equipment which makes 
the remote operation possible. Radio 
was chosen for this service for several 
reasons—one being that it could be in- 
one-third less than 
wire-line 


stalled at a cost 


that required to provide a 


Installed 
Ss approxl- 


circuit between the stations 
cost of the radio circuit wa 
mately $600 per physical mile. Circutt 
availability and maintenance cost were 


also prime considerations 


Frequency band... The microwave 
radio system operates. in the 940 to 
960-megacycle frequency band, which 
is a comparatively low-frequency one 
insofar as microwave is concerned 
Some people in the radio field are 
reluctant to consider such a low fre 
quency to be true microwave, as the 
wave length is approximately | ft. long 
as compared to the actual microscopic 
length of extremely high frequencies 
band selected 


This frequency was 


THE OIL AND GAS JOURNAI 








CONTROL CONSOLE shown here is used for operation of remote station. Fig. 3. 


the reliable and simple to-point service over distances up to 
ts employed Also, the 300 miles. It provides for simultaneous 
pe radio tubes used tor operation of up to six voice channels 
uencies have a better recor From 9 to 18 telemetering, remote- 
service life than some of the — control, or supervisory circuits may be 
pes required by the higher substituted for each voice channel; and 
ies. The propagation charac this is accomplished by utilization of 
of the selected frequency are the single-sideband suppressed-carriet 
there appears to be less tad type of multiplex apparatus, similar to 
loss of communications caused — standard telephone carrier equipment. 
2 atmospheric conditions than 
rienced when higher frequen Radio equipment . . . Fig. | shows alt 
ised of the microwave radio and channeling 
940 to 960-megacycle micro equipment required at the remote sta- 
juency band offers one of the tion. This equipment provides a two- 


ns of communication tor point way voice channel to the control con- 
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sole at the initial station, and receives 
and transmits the tone signals which 
operate the various supervisory and 
telemetering equipment 

The power output of the microwave 
radio transmitter is 2 watts. This small 
amount of radio energy is conducted to 
the antenna through a gas-filled coaxial 
cable. The antennas consist of small 
dipoles, with parabolic reflectors 6 ft 
in diameter, which concentrate and 
focus the radio waves in the same man- 
ner that a beam of light is focused, so 
that a maximum amount of the energy 
radiated is directed toward the re 
ceiving antenna 

Two antennas are required at each 
location—one for transmitting and one 
for receiving. These are mounted on 
steel towers 170 ft. high at both the 
remote and the control stations. The 
tower height provides the necessary 
line-of-sight path between the stations 
without requiring an intermediate relay 
station. 

Fig. 2 is a general view of the remote 
station. It shows the antenna tower 
which is located between the control 
building and the building which houses 
the pumping unit. 


Operation .. . The remote station is 
controlled from the console shown in 
Fig. 3. The console is located in the 
office of the initial pump station in 
such a position that the station oper 
ator may observe operating conditions 
at both the local and the remote sta 
tions. The panel of the console ts 
equipped with recording instruments 
which give a continuous record of the 
suction and discharge pressures, as well 
as the kilowatt-hours of power being 
used at the remote station. Signal 
lights give a visual indication of oper- 
ating conditions, and a horn is sounded 
in the event the remote station goes 


(Continued on page 410) 


INTERIOR VIEW of remote-station control building. Fig. 4. INTERIOR VIEW of pump room at remote station. Fig. 5. 
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NEW LIGHT ON... 


Use of High-Speed Computing 


CARD-PROGRAMED CALCULATOR. The unit 


It prints, punches, and stores the answers. 


exercises 
Fig. 1. 


Machines— for oil-production problems 


Superfast electronic “brains” soon to be available 
should make it easy to obtain answers to problems 
previously beyond practical consideration. 


by W. A. Bruce* 


ECENT developments in high-speed 
computing likely 
to lead to a new technology for the 


machines seem 


prediction of petroleum-reservoir be- 
havior. Electronic devices will soon be 
employed to speed up reservoir-engi- 
neering work and to permit detailed 
and complete solutions to problems 
previously unsolved 

Reservoir engineers have always had 
to do a large amount of computation 
work for the solution of the simplest 
problems. Even so, they have had to 
oversimplify their problems because of 
the enormous number of computations 
necessary to carry out any job with 
the degree of detail desired. High- 
speed automatic computers soon to be 
available should make it easy to obtain 
answers to problems previously beyond 
practical consideration 

One example of a difficult reservoir 

“Carter Oil Co., Tulsa 

nd annual A.P.I 


Presented at thirty 


meeting, Chicago 


problem is that presented by the pool 
operating with both a gas cap and wa- 
ter drive. It has been estimated that 
to study the behavior and plan the 
future operation olf a complex reservoir 
involving water influx, gas injection, 
and gravity drainage would require 
over 100 million arithmetic operations 
if the engineers applied all of the tech- 
nology now available to them. 

A good computer, using one of the 
conventional desk calculators, can do 
between 500 and 1,000 arithmetic oper- 
ations per day. Thus a_ 100-million- 
calculations problem would take 10 
men using desk machines at least 30 
years. This staggering computing job 
has prevented even a research invesii- 
gation of some of the possibilities of 
reservoir-behavior prediction. 

About 10 years ago Carter Oil Co. 
developed an analog computer' de- 
signed only to predict the behavior of 
This machine has 


water-drive pools. 


worked out very satisfactorily for the 
restricted class of reservoir problems 
for which it was designed. In addition 
to being reliable, this machine will do 
in an hour a job that would take a man 
several months 

With the development of high-speed 
general-purpose computers, it 1s pos- 
sible that all phases of reservoir be- 
havior predictions will soon be as easy 
to handle as the water-drive problem 
Is now. 
brains,” 
the last 6 years have been 
about to 
as production models. So far they have 
been built and, before 1951, 
no two had been made alike. Each one 
has been made obsolete by new devel- 
it could be finished 
these 


These “electronic 
which for 


laboratory 


giant 


tools, are emerge 


custom 


»pments before 


now several of com- 
in daily operation 
companies them 


10 will be installed 


However, 
puting giants are 
A number of offer 
for sale and about 
for defense, commercial, or govern- 
ment use this year. 

This type of 
puter differs from the desk machine 
calculator not only because it is faster, 
can 
quence millions of operations without 
human intervention. The term “brain” 
is very apt because the machine not 
only has to be able to follow a 
of instructions, it has to retain in a 
“memory” thousands of numbers; fur- 
thermore, it has to decide at various 
points what to do next based upon 
what has resulted from the calculations 
up to that point. 


new electronic com- 


but because it automatically  se- 


series 


Characteristics of Some Automatic 
Computing Devices 

Computing machines may be classi- 
fied as either digital or analog. An 
ordinary adding machine or desk cal- 
culator is an example of a digital cal- 
culator. Numbers to be held or mem- 
orized are held as digits and when a 
result has more digits than places in 
the machine, “rounding off” has to be 
done either by throwing away part of 
the number or by arbitrarily making 
the result larger. 

The analog type of computer em- 
physical phenomena that are 
analogous to the mathematical opera- 
tion to be carried out. An electrical 
network set up so that current flow 
is equivalent to fluid flow is an ex- 
ample of an analog computer. In such 
a device answers can be read as volt- 


ploys 


ages or currents; whereas, in a digital 
computer, the answer is always in 
whole numbers. The accuracy of an 
analog computer is limited by the abil- 
ity to measure the analogous physical 
property. 


I.B.M. card-programed electronic cal- 
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RECOVERY - % OF ORIGINAL OIL IN PLACE 
RESERVOIR STRATIFICATION tends to reduce oil recovery and 


promote rise in gas-oil ratio. Fig. 2. 


culator ... The C.P.C. is an intermedi- 
ate speed computer just beginning to 
be used by a few oil companies. It is 
the logical outgrowth of International 
Business Machine’s punched-card ac- 
counting machines and is merely an 
aggregate of modified accounting ma- 
chines plus an external “memory” or 
number storage unit. 

The punched-card machines have re- 
cently had wide acceptance for a num- 
ber of accounting, recording, tabulat- 
ing, selecting, storing, and computing 
chores. These machines will undoubted- 
ly be even more widely and effectively 
used in the future. Their basic opera- 
tion is essentially as follows: Coded 
information is punched into a card. 
This card has 800 marked positions 
on it and can be used to store 8 num- 
bers of 10 digits each. The machines 
are set so that if a hole is punched 
in any one of these 800 spots an elec- 
trical pulse goes through this hole as 
the card passes through the machine. 
It is by these electrical impulses that 
numbers or instructions are stored, 
operated on, or transmitted. 

These punched-card accounting ma- 
chines have grown so much in com- 
plexity that on a single card all of the 
pertinent data on an oil lease may be 
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gas-oil ratio is indicated here. Ultimate recovery with gravity drain- 
age is much higher. Fig. 3. 


punched in a single operation requir- 
ing 0.4 second. The name, its 
code number, the month, number of 
barrels of oil produced, the fraction 
owned by the royalty owner, the price 
of oil, and the total value to the royalty 
owner can all be put on the card and 
leave room for four more six-digit 
numbers or equivalent information. 

The card-programed calculator 
composed of the 605 electronic calcu- 
lating punch, the 412 accounting ma- 
chine, and the 941 memory unit. In 
handling the cards and getting most 
out of the C.P.C., some auxiliary equip- 
ment is used; this includes a key punch 
to prepare the cards, a sorter, a col- 
lator, and a reproducing punch. 

Fig. | shows how the I.B.M. 412 
accounting machine acts on instruc- 
tions punched into the cards, to select 
arithmetic operations to be carried out. 
Instruction cards and numbers are fed 
into the 412 unit, which controls the 
operations to be carried out by the 
arithmetic unit. Answers are sent back 
to the 412 for storage, punching, or 
printing. Subroutines can be wired so 
that several arithmetic operations may 
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be carried out automatically from a 
punched signal. 

Table 1 shows a few of the sub- 
routines which the C.P.C. at the Carter 
research laboratory has been coded to 
carry out from a punched-card signal. 
The C.P.C. can handle as many as 150 
of these cards per minute. This fixes 
the maximum speed of a coded arith- 
metic operation at 0.4 second. 


TABLE 1—OPERATIONS REQUIRING 
ONE PROGRAM CARD EACH 


If two of the 941 memory units 
are used, forty 10-digit numbers with 
sign may be stored electrically in the 
machine available for instant call. Ad- 
ditional numbers may be stored in the 

(Continued on page 412) 
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STRATIFICATION also affects water-flood performance. Its 
effect in this pool will be more than 100 million barrels. 


Fig. 4. 
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RESERVOIR CONTROL has nearly doubled the production from 
Jones pool, in southwestern Arkansas. Fig. 5. 
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Fig. t—Wells drilled annually in United States. 


What's the Outlook for 
Oil-Country Tubular Goods? 


New mills, operation of existing facilities at capacity, 
will meet needs for next 10 years, this author believes 


by R. C. Zell 


ITH eight companies currently pro 

ducing oil-country tubular goods, 
five seamless, two electric-weld, and one 
lap-weld mills, have a maximum capac- 
approxi- 
annually 


ity under ideal conditions of 


mately 1,850,000 tons 


OIL-COUNTRY 


TUBULAR PRODUCTION 


in Iron and Steel Institute) 


Tons 
410,309 
1,607,131 
1,414,104 
746,979 
897,751 
768 RSS 


Although there is some flexibility as 
to the size ranges which can be pro- 
duced, there are certain limiting factors 
which keep mills from producing great- 
er footage from the foregoing tonnage 
Generally speaking, when we talk of a 
steel mill's ability to produce oil-coun- 
try tubular goods, we are talking about 

*Union Oil Co. of California, Los Angeles 
Presented at thirty-second annual A.P.I 
ng, Chicago 


meet 
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two production lines on which the size 
range is fairly well fixed. Mills which 
are used to produce the range of sizes 
2%s through 5'2-in. outside diameter 
cannot be used for 7-in. and larger 
diameter pipe; and, conversely, the 
small sizes cannot be economically 
manufactured on the facilities used to 
turn out the large sizes of tubular 
goods 

A corollary in the petroleum indus- 
try would be the use of a rotary rig 
designed to drill to depths of 5,000 ft. 
being used on a 7,500-ft. or deeper 
hole. You might get away with it, but 
the wear on your equipment would not 
justify continuing the practice. Like- 
wise, a hole can be drilled to 5,000 ft. 
with a large rig designed to drill to 
12,000 or 15,000 ft., but the practice 
cannot be justified on a basis of sound 
economics. 

In order for the steel industry to 
meet maximum design capacity of its 
various mills, it has been necessary to 
resort to what is commonly called the 
practice of conversion, which is the 
practice of obtaining steel in the form 


ot blooms or rounds from sources other 
than those normally used by the man- 
ufacturer of tubular goods, then using 
these blooms or rounds to supplement 
available to them from 
turn out additional 


the materials 
normal sources to 
materials 

The question naturally arises as to 
how the industry can turn out 


conversion tonnage 1 tts facilities are 


steel 


being used to capacity to produce reg- 
ular mill 
the process by which a joint of casing 


tonnage. The answer is in 
is made 

Ingots are talken from the 
hearth or electric furnace to the bloom 
ing mill, round mill, piercing mill, and 
finishing and test bench. Any interrup 
these manufacturing 


open 


tion to any ol 


facilities cun cause a loss of tonnage 


unless arrangements are made in ad 


vance to utilize facilities available at 


other mills 


Texas Mill 


An example of this is the planning 
mill which is being 
Operators do not 


done by a 
installed in Texas 
plan to be in fully 
tion until the second quarter of 1953 
because of setback in 
rolling-mill equipment 
installation of 
equipment, the mill will be in produc 
tion of ingots which may be taken to 
some other mill for rolling into skelp 
Skelp is the term for sheet and plates 
which are trimmed to sizes and 
specifically for manufacture into tubu 


being 
integrated opera 


delivery ot 
Pending com 
mill 


pletion of rolling - 


made 


lar goods 

rhis type of conversion can involve 
several mills, and although the tore 
going example shows what can happen 
at an electric-weld mill, 
tions exist at seamless mills where oth 
er forms of conversion involve the pur- 
chase of ingots, blooms, rounds 
with a subsequent 
blooming and round-mill facilities as 
well as piercing and finishing time. 

If the oil industry in cooperation 
with the industry had not 
lished rather rigid specifications tor 
the manufacture and inspection of oil 
country tubular goods, as well as per 
formance standards, a great deal of ton 
nage would have been manufactured 
which would not have been suitable for 
casing wells. Thanks to A.P.I 
ards, this has not been the case 

The foregoing illustrates the effort 
being made by the domestic steel in 
dustry to supply our requirements ot 
oil-country tubular products; and the 
manner in which the oil-industry men 
in PAD have worked with the 
industry men in the NPA to accom 
plish this intricate scheduling of stee! 
production is worthy of commendation 

In addition to the aforementioned, 
1,850,000 tons is currently being pro- 


similar condi 


and 


arrangement for 


estab 


steel 


stand 


Stee! 
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Fig. 2—Average well depth in the United States. 


duced, there will come into production 
during 1953 some additional 
and electric-weld production in the size 
Ye -in through 10% - 
sizes for which there is the 
demand. This tonnage could 
amount to 290,000 tons for 1953 if all 
mills go on production as scheduled 


seamless 
ranges of 2 o.d 
n. o.d 


greatest 


ind if rated capacity is obtained with 
out too much loss of tonnage during 
the initial breaking-in period 
These mills with their rated capacities 
are scheduled to be placed in operation 
is follows 
Mill No. 1: First 
500 tons per month 
Mill No 
1,000 tons per month 
Mill No. 3: Late third quarter 1953 
2,500 tons per month 


quarter 1953 


2: Second quarter 1953 
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‘S50 


MILLIONS 
OF BBL 
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Fig. 4—Demand and domestic production daily average figures by 


years. 


During 1954 and subsequent years 
the facilities added in 1953 could con- 
tribute 660,000 tons per year, provided 
the mills are operated to their rated 
maximum capacity on oil-country tu- 
bular goods. Economics may dictate the 
manufacture of line pipe, mechanical 
pressure tubing, etc., in addition to oil- 
country tubular goods. Under these con- 
ditions a minimum of 400,000 tons 
should be produced in these new mills 

In addition to the mills which will 


95 


2 


be put on production during 1953, sev- 
eral manufacturers are considering 
plans for additional facilities to manu 
facture oil-country tubular goods and 
it is to be expected that at least one 
of these mills will develop from the 
drawing board to an actuality during 
1954 
Additional production can be 
tained from existing facilities by mod- 
ernization of blast furnaces 
(Continued on page 415) 
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Fig. 5—Crude-oil production, productive capacity, and consumption. 
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40 


Fig. 1—Penetration of water in Spraberry matrix in laboratory 


imbibition-displacement experiment 


60 


IMBIBITION — HOURS 
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TIME OF 





10 
IMBIBITION — YEARS 


Fig. 2—Estimated linear advance of the water front with imbibition under 


Spraberry reservoir conditions. 


Water-Imbibition Displacement . . . Can It 





Release Reluctant Spraberry Oil? 


Laboratory tests indicate that the process should substantially increase recoveries 


by E. R. Brownscombe* and A. B. Dyes 


ALTHOUGH the Spraberry trend 


contains very large quantities ot 
oil, the rapid decline of the well pro- 
ductivity attended by rising gas-oil 
consider- 


The 


Tex 


meet 


ratios has been a cause of 


able concern to operators there 


Dallas 
il API 


Co 


* 
W.M. Schrock, ef. al 


Bessie Freeman 


about 10 


in place, indicates 


estimated recovery, which ts 
the oil 
the necessity of some alternate method 
of production which will give a higher 


recovery 


per cent ol 


Conventional water flooding is gen- 
erally impractical 
This is the oil ts 
stored in a very tight matrix, whereas, 


recognized to be 


because most of 
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In Fig. 2, 
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S Producing Wells 


the laboratory data of Fig. 1 are adjusted to take into account the difference in 


reservoir and laboratory oil viscosities and the presence of free gas and connate water. 
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most of the permeability is the result 
number 
Thus, conventional water flooding with 
water flowing from the injection well 
through the matrix to the producing 
well is out of the question. Channeling 
would be extremely serious. It would 
be even more serious for gas injection 

Inasmuch as channeling is inevitable, 
the thought has occurred that the frac- 
ture 


4 


of a large of fractures 


system provides a ready access 
to large areas of the matrix; and that, 
if the fractures were filled with water, 
natural the tendency of 


water to soak into rock, might pro- 


imbibition, or 


vide an economic means for producing 
oil from the Spraberry 

Early qualitative tests gave support 
the idea when it was found that 
pieces Spraberry matrix saturated 
with oil and placed in a beaker ot 
water rapidly formed droplets of oil 
over the rock surface. This indicated 
that the water was imbibing into the 
rock and the oil was oozing out of the 
same surface into which the water was 
entering 


to 


ot 


Concept of process . . . In the field 
the process would somewhat as 
follows: There would be a of in- 
jection wells and of producing wells, 
perhaps in a five-spot or nine-spot pat- 
tern. Near the injection wells the frac- 


be 


set 
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tures would be well filled with water 
This water would be soaking into the 
matrix causing oil to flow into the 
fractures and to be carried on to the 
production wells. Perhaps the process 
could be visualized a little more clear- 
ly in terms of a hypothetical single 
fracture in which water is injected 
at one end and production is taken 
from the other. As the injected water 
flows toward the producing end, it is 
soaking into the matrix and releasing 
oil which takes its place in the flow 
stream. 

If the rate of natural imbibition into 
the matrix is greater than the injection 
rate, all of the water will into 
the matrix and only oil will reach the 
producing end of the fractures. As the 
continues, the natural-imbibi- 
tion rate declines, because of the longer 
paths of invasion and because of com- 
the matrix where 
fractures are close. As a consequence, 


soak 


process 


plete invasion of 
water must travel greater distances from 


TABLE 1—Oll 


RECOVERY FROM LABORATORY 


the injection well before being com- 
pletely imbibed. Eventually water 
reaches the producing wells. At this 
point, water production starts and the 
water-oil ratio rises as depletion is ap- 
proached. Any water injected above 
the rate of natural imbibition will be 
produced; hence the water-oil ratio is 
a function both of the rate of water 
injection and of the natural-imbibition 
rate. This differs from conventional 
water flooding in which the water-oil 
ratio is determined by the degree of 
depletion and not by the rate of injec- 
tion (in the formation 
breakdown). 

After water production begins, it 
may be desirable to increase the in- 
jection rate substantially, hence the 
percentage of water in the fractures, 
in order to the area of con- 
tact between the matrix and the water 
in the fractures. Although this will in- 
crease the produced water-oil ratio, it 
may also be expected to increase the 


absence of 


increase 


TESTS OF WATER-IMBIBITION 


DISPLACEMENT IN UPPER SPRABERRY MATRIX 


Oil 
recovery 
per cent of 
initial oil 
in place 


Time of 
imbi 
bition 


days 


Total 
porosity 
(per cent) 
5 £63 
3.8 7 6.34 
& 7 9 43 
0 7 11.00 
5 7 11.40 
5 11.85 
12.38 
12.66 
13.34 
13.35 


13.98 


= 


62 


9s 


2.91 
3.68 
00 
4.40 
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Interstitial 
water 
saturation 
(per cent) 
28.0 
9 
$1.0 
13 
12 
s 


5 
3 
6 
44.6 
1 
5 
5 
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Air per- 
meability 
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Plates 
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from all sides 
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(44 in. thick) 
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Core plugs 
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1 in. long 
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Imbibition into 
the two faces 
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an 


oil-production rate and may extend the 
economic life of the well. 

Thus, some of the important vari- 
ables in the imbibition displacement 
process appear to be: 

1. The matrix must show preference 
for wetting by water so that it will 
imbibe water causing the oil to be dis- 
placed from it. 

2. The fracture spacing must be suf- 
ficiently close that the area provided 
for water, imbibing at the natural rate, 
is large enough to give an economic 
rate of production from the reservoir. 

3. The displacement efficiency by 
natural imbibition must be good enough 
to give desirable ultimate oil recovery 


Laboratory studies . . . As mentioned 
previously, the simple test of dropping 
oil-saturated Spraberry cores into a 
beaker of water demonstrated that the 
Spraberry matrix imbibes water readily 
in the laboratory. To provide quantita- 
tive data on the imbibition process, 
flat plates about “% in. thick were 
cut from upper Spraberry cores of the 
Driver area. These were saturated with 
X-ray opaque phenyl iodide. This ma- 
terial has wetting properties similar 
to oil and provides the X-ray absorbing 
medium necessary to follow the rate 
ot advance of the water by means of 
periodic X-ray shadowgraphs.° 

The plates were sealed on top and 
bottom with an impermeable plastic 
coating such that imbibition would 
proceed only from the edges to simu- 
late water being in contact with a sec- 
tion of matrix rock. These plates were 
permitted to imbibe water freely into 
the open edges and periodic X-ray 
shadowgraphs recorded the position of 
the water front. 

In general, tight cores (those of small 
pore size) give lower rates of imbibition 
than do loose cores because, although 
the imbibition force increases as the 
pore size decreases, the permeability 
is proportional to the square of the 
pore size. Thus, over-all it might be 
expected that the rate of imbibition 
would be proportional to the square 
root of the permeability (assuming that 
the contact angle and the geometry 
of the pores are constant).‘ 


Penetration rate substantial . . . The 
data in Table | suggests that in the 
Spraberry some of the tighter cores 
imbibed faster than the looser cores, 
possibly because of an unusual varia- 
tion in pore geometry with permea- 
bility. In spite of the fact that Spra- 
berry cores are very tight, the rate 
of penetration in the Spraberry «a 
shown in Fig. 1, is substantial. Theo- 
retical considerations based on a con- 
stant average saturation behind the in- 
(Continued on page 377) 





EVAPORATION LOSS OF PETROLEUM 


. . » from storage tanks 


. . . A symposium’ 





Over a period of time much petroleum can be lost by evaporation. i Gee de ee P 
‘ Order to pon ou In © USUa 
This not only represents loss of valuable product, but the vapors intecvsintion of the mieay veidiin 
constitute a definite safety hazard in the area of the storage tank. affecting evaporation losses, and to in- 
By proper selection and operation of storage tanks, evaporation dicate the mechanisms by which such 
losses may be kept to a minimum. This three-part symposium brings = cemecodlay fa - a go 
. 4 P = e sequence 0 events 1rougn « 
the latest information on this subject to the operator. In Part i, hours in the life of an_ oil-storage 
basic theory and mechanism are discussed. In Part 2, evaporation tank.” 
from cone-roof tanks is considered, and in Part 3, evaporation Assume, for purposes of illustration, 
, ‘ ° e . of . 
from conservation-type tanks is discussed. a steel tank which has a tight fixed 
root with two open-vent connections 
near the edge of the roof but 180 
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7 RE are wide variations between 
theory and practice in evaporation- 
loss work. Reasons for these variations 


lie in the evaluation of the effects of 


Wirweree ew aw ae) 
sy 
°o 


the various pertinent factors such as 
temperature changes, vapor pressure, 
wind, vapor-space volume, tank size 
and proportions, and time 

The empirical approach must then 
be used to establish simple and accurate 


equations for evaporation losses 


aameheretd pepe epee dtptylpdy 
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A new series of vapor-pressure charts 
is herein made available. These charts 
ire more accurate than those formerly 
used, in that they differentiate between 


different grades of nes and crude 
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apart, partly filled with a volatile oil 
uniformly mixed. 

Assume also that the diurnal 
at the 0500 hour, a time which 
has been established by test as being, 
on the average, one when temperature 
conditions within and around the tank 
are most nearly uniform and stable 


cycle 


Starts 


Initial conditions . At O500 hour 
the following conditions may be ex 
pected 

|. Average atmospheric temperature 
is the same as the average temperature 
in the tank vapor space 
2. There is no flow, either in or out 
through the tank vents 

3. Temperatures throughout’ the 
body of the oil are quite uniform, and 
appreciably higher than the outside at 
mosphere. Consequently, heat is being 
lost through the tank shell, thus creat 
ing a layer of cooler oil along the shell 
with mild convection currents carrying 
downward toward the 


this cooler oil 


TRUE VAPOR PRESSURE 


*SLOPE = ise 2 





PS! mm.of Hg 
Fig. 2—Vapor pressure of gasolines; range, 2 to 6 psi. R.v.p. Ref., C.R.C. handbook. 


tank bottom around the shell and in- 
ducing a rising flow over the inner 
areas of the oil body and across the 
oil surface to replace the downward- 
moving cooler oil. 

4. Temperature gradients exist in 
the vapor space, with the lowest tem- 
peratures at the roof and the highest 
at the oil surface. There are mild con- 
vection currents in the vapor space 
which are mixing the richer vapors 
from near the oil surface with the 
leaner vapors in the upper parts of the 
vapor space, thus tending to create a 
uniform vapor concentration through- 
out. 

5. There is no wind 


Day-time changes . . . From 0500 hour 
until sunrise there is a slight increase 
in atmospheric temperature, insuffi- 
cient to have appreciable effect on tank 
conditions. After sunrise, in a clear 
sky, conditions change rapidly due to 
the advent of direct solar heat; and 
the following conditions become 
typical 

1. Atmospheric temperatures are ris- 
ing, and heat is delivered to the tank 
from the atmosphere by conduction. 

2. Direct solar heat (radiant) warms 
the tank shell on the sunny side, and 
on the roof, with the following effects 

(a) Below the liquid level, the oil 


next to the shell is heated above the 


~ 
° 


° 
° 


I, Pet ete oN | ! L. lu lash 
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TEMPERATURE - °F. 


¥ 
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~ 
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=SLOPE OF ASTM. DISTILLATION 


CURVE AT 10 % POINT 


temperature of the remainder of the 
oil body—reversing the previous con- 
vection flow in that region, and causing 
a layer of warmer oil to rise along the 
shell and to spread over the oil surface 
This increases the vapor pressure at the 
oil surface, thus increasing the vapor 
concentration at that point and trans 
ferring some heat to the vapor space 

(b) Above the liquid level on the 
shell, and on the roof, the heat is 
transferred through the metal and 
into the vapor by conduction and con- 
vection, and to the liquid surface by 
nonluminous radiation. These trans- 
fers of heat increase the average tem- 
perature in the vapor space, and in- 
crease further the oil-surface tempera- 
ture with corresponding increase in 
surface vapor pressure. 

3. The contents of the vapor space, 
expanding with increased temperature 
and higher oil-surface vapor pressure, 
begin to discharge through the tank 
vents. 

4. Frequently wind rises. Depending 
on direction and temperature, it may 
provide heat input to, or remove heat 
from, the tank. However, with open 
tank vents, the most important effect 
of wind is to increase vapor loss by 
“windage.” 

As the day progresses, and assuming 
that skies remain clear, all temperatures 
continue to rise, and the rate of flow 
of vapors from the tank vents increases. 
At some time in the latter part of the 
day the rise in atmospheric tempera- 
ture ends. 


Temperature drops . . . Although direct 
solar-heat input continues until sunset, 
it is at a diminishing rate as the sun 
approaches the horizon. With de- 
creased heat input, tank-metal tempera- 
tures begin to fall—until they are es- 
sentially the same as those of the vapor 
or liquid in contact with the metal 
At this point heat input to the tank 
ends and, as atmospheric temperature 
continues to drop, heat loss from the 
tank to the atmosphere begins. In 
this period: 

1. The rate of vapor outflow from 
the tank vents, which has been de- 
creasing since atmospheric temperatures 
began falling in the late afternoon, falls 
to zero; and, as temperatures continue 
to fall, it changes to an inflow of air 
as the vapor-air mixture in the tank 
contracts. 

2. Convection currents in both the 
vapor space and the oil body reverse 
their directions of flow compared to 
what they were during the time that 
heat was entering the tank. In the 
vapor space these currents tend to mix 
the fresh air which enters through the 
vents with the vapor-air mixture al- 
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ready in the tank and 
they tend to equalize 
throughout the oil body 

3. Wind, which usually 


early may 


in the liquid, 
temperatures 
will persist 


through evening, continue 
to cause windage losses even though 
the net the 


inward 


flow through vents IS 


During the 
until the 
atmos 


Night - time changes 


late hours of the evening and 


early hours of the morning, 
continue to 
the tank 


further con- 


pheric temperatures w ill 


drop—with heat loss from 


continuing ind causing 


traction in the vapor 


space and reduc- 
t 


tion of oil-surface temperature Tank- 
roo: temperatures may drop appreci 
atmospheric 
radiation to the clear, 
through the 

under the influence of 
traction of the vapor 


condensation of vapor, due to temper- 


because of 
sky Alr 


continues 


ably below 

cold 
vents 
thermal 
and of 


inflow 
con- 


space, 


ature drop and reduction of oil-surtace 
V ipor pressure 

Presently 
reaches its minimum value for the day, 


atmospheric temperature 
stable for a 
Conditions in 
uniformity 


and remains relatively 


period of several hours 
greater 


the tank ipproach 


during this period the average temper 
in the vapor space approaches 


flow 


tture 


itmospheric; wind ceases and 


through vents in either direction be 
comes negligible 
the 0500 
ibout to 

diurnal 
, 


will follow the 


and the 
changes 


hour again 
the 
cycle. In 


pattern of 


It is 
tank is undergo 
general, 
the pre- 
ceding 24 hours; but, in detail, it will 
itmospheric and 


inother 


be different, because 


weather conditions never follow exact- 
the same pattern on succeeding days, 
may 


out of 


call 


the 


ind operating requirements 


for oil movements into or 
tank 

In the foregoing condi- 
tions of clear skies, steady weather, and 


assumed for 


discussion 


standing storage were 
simplicity in order to outline the basic 
cycle to which oil tanks 
It should be obvious without 
detailed discussion that all of those 
natural phenomena classed broadly as 
can affect the details of the 
diurnal cycle. For example, fog, haze, 
or clouds will reduce atmospheric tem- 
peratures and solar 
heat input; or a summer thunderstorm 
quickly can change tank heat input 
to heat loss, and vapor outflow to alr 


diurnal are 


subjected 


weather” 


decrease direct 


inflow 


Effect of oil movements . . . Oil move- 
ments into or out of a tank will super- 
their effects on the diurnal 
thermal cycle. 

Oil inflow will 


Impose 


1. Increase vapor outflow during 
the period of thermal out-breathing. 

2. Cause vapor outflow when there 
is no thermal breathing 


3. Decrease or inflow, or 
during 


in-breathing 


offset ar 
some outtlow, 
thermal 


outtlow 


Cause vapor 
periods ot 

Ou 
1. Decrease or offset Vapor outtlow, 


during 


will 

some all intlow, 
thermal 
intlow 


Or cause 
periods o out-breathing 


Cause al when there 1s 
no thermal breathing 
3. Increase air inflow during periods 


of thermal in-breathing 


Temperature Changes 


changes of 


The tank 
particular interest in thts problem are 


temperature 


those which result during the day from 
heat radiation and by 
high atmospheric temperatures, and 
those which result the night 
from heat loss to the atmosphere and 
radiation into 


input by solar 
during 


by nonluminous space 
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mm. of Hg 


PSI 


Fig. 3—Vapor pressure of gasolines; range. 6 to 12 psi. R.v.p. 


From a long-time viewpoint, the sen- 
sible heat of inflowing liquid streams 
is of importance, as such 


sources of heat are susceptible to a 


secondary 


degree of control by caretul attention 
to operating practices 

heat 
may be 


Significant effects of input oF 


loss whose magnitude indi 
cated by extent of femperature change 
ure 

1. In the volumetric 
expansion or causing 
through the tank vents. A temperature 
drop when the vapor space is at or neat 
the saturation point may cause vapor 


with furthe: 


Vapor space 


contraction tlow 


condensation, volumetric 
contraction 

2. In the liquid space: change of 
surface vapor pressure, resulting in 
vaporization of liquid or condensation 
Vaporization increases volu- 
of the 


condensation 


of vapor 
metric 
whereas 
tion 

All of these effects point to the fact 
that wide temperature variations will 
the 
flow 


expansion vapor space, 


causes contrac- 


increase volumes of vapor or air 
which through the tank 
and, conversely, that anything which 
can be done to minimize temperature 
changes within the tank 
such 


vents 


will reduce 


flow 

lo reduce heat loss . . . There 
number of things which can be done 
heat with re 


ufe a 


to minimize transter 


TEMPERATURE - °F 


* sLope-ti5°-t5° - sLopPe OF ASTM DISTILLATION 


CURVE AT 10 %o POINT. 


Ref., C.R.C. handbook. 
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sultant temperature change, as tollows 
|. Painting the tank with white 
paint of the so-called “self-cleaning” 
type: There is ample evidence that this 
kind of paint gives the lowest heat 
absorption and greatest refleciivity ot 
the common tank paints 
Applying heat insulation to the 
tank roof: This will reduce heat input 
through the roof, thus decreasing tem- 
perature change in the vapor space and 
heat radiated to the oil surface. How- 
ever, this will not affect heat input 
through the shell which, according to 
several investigators, is the principal 
source of heat input to the liquid body, 
and which may be a significant source 
of heat input to the vapor space when 
the tank is only partly filled 
3. Water sprays on the root, or the 
use of a water-deck roof, will produce 
similar to roof insulation 
4. Installation of pressure and vac- 
uum breather valves on the tank vents, 
though not actually a means of limit- 


nv of 


results 


ee bape they ederim erent 


TRUE VAPOR PRESSURE 





es 


“mm. of Hg. 


ig. 4—Vapor pressure of gasolines; range, 12 to 20 psi. R.v.p. Ref., C.R.C. 


ing temperature change, produces a 
similar result of reducing flow through 
the vents by requiring that a low but 
definite pressure be developed in the 
tank before out-breathing of vapor will 
occur, and by requiring that a slight 
degree of vacuum be developed before 
in-breathing of air takes place. A more 
important function of these valves is 
the complete elimination of windage 


losses. 


Vapor Pressure 


True vapor pressure will be recog- 
nized readily as the primary cause ot 
evaporation loss, for it is the char- 
acteristic of the stored oil which de- 
termines the amount of oil which will 
vaporize into the space above the 
liquid. The amount vaporized will 
vary in direct proportion to the rela- 
tion between partial pressure of the 
vapor at the oil surface and the total 
pressure in the vapor space 

It is important to note that the con- 


TEMPERATURE - °F. 
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handbook. 


trolling vapor pressure is that of the 
oil surface—presumably a layer of oil 
of molecular thickness—and that the 
temperature which, for any given oil, 
produces this vapor pressure is also 
that of the oil surface. Thus, in order 
to attempt evaluation of the effects of 
vapor pressure on evaporation losses, 
it Is Necessary to establish relationships 
between true vapor pressure and tem 
perature for all grades of oil. This is 
done best by graphical presentation 

A vapor-pressure chart, plotted on 
rectangular coordinates, which has re- 
ceived rather wide acceptance in the 
industry for some time shows a marked 
irregularity between the lines repre- 
senting oils classified as 12-lb. Reid 
and 14-Ib. Reid. These two lines, which 
logically should be parallel, show a 
divergence with increasing tempera 
ture, which is believed to be indicative 
of error. 


New charts... Accordingly, this paper 
offers for the consideration of the in- 
dustry a series of new vapor-pressure 
charts (Figs. | through 5) which are 
of the nomographic or alignment type 
Figs. 1 through 4 recognize more re- 
cent evaluations which indicate that, 
for gasolines, the relationship between 
Reid vapor pressure and true vapor 
pressure will vary in some degree de- 
pending upon the low - temperature 
volatility characteristics of the gasoline 
under consideration. : 

The slope of the A.S.T.M. distilla- 
tion (plus loss) curve at the 10 per cent 
point provides a criterion for this varia- 
tion, as shown in the illustrations. 

Fig. 5 is the first of a new series of 
charts for crude oils (currently in 
process of preparation) which will 
recognize that the relationship between 
true vapor pressure and Reid vapor 
pressure for crude oils differs from 
the relationship for gasolines, and also 
differs between grades and types of 
crude oil. The widely varying compo- 
sition of crude oils makes any general 
evaluations of them by the use of charts 
less precise than in the case of gasolines 
or other stabilized materials. 


Boiling may occur . . . Reference to 
these illustrations will show that, for 
oils having fairly high vapor-pressure 
characteristics under the Reid classi- 
fication, it is possible to reach pres- 
sures essentially atmospheric and at 
which boiling will occur at tempera- 
tures within the range which can be 
reached by direct solar exposure. Such 
boiling will increase evaporation losses 
to a marked and unpredictable degree; 
and, as boiling involves a transfer of 
heat, the extent to which it will take 
place will depend on solar intensity 
and time of exposure. 
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A small amount of boiling may take 
place under many conditions, but the 
loss from boiling really becomes sig- 
nificant when the boiling point of the 
stock being stored is so low that boiling 
may take place as a result of heat 
transfer trom the atmosphere 
when 
some means 


Boiling also may occur an oil 
which has been heated by 
is discharged subsequently into a tank 
Occasionally the removal of process heat 
1S incomplete, so that a stock ts dis- 
charged into the tank above its boiling 
point. A buried pipe line used for the 
transfer of light products may be close 
to a hot fuel line, and the temperature 
of the light product thus may be in- 
creased abnormally. In other 
light oil standing in a line laid above 


Cases a 


ground may be heated by the sun 
Windage losses . . . On tanks equipped 
with breather 
wind are limited to the extent to which 
from, a 


Previous dis 


valves the effects of 


heat input to, or heat loss 
tank is affected by 
cussion herein of 
cluded to emphasize the desirability of 

in tank 
intentional 


root 


wind 


wind effects was in- 


multiple openings 


‘voiding 
in the form of 
leaks 


roofs, either 


in a 


r not of gas- 


vent openings Or is 
which is either corroded o 
tight construction 

Multiple open vents are particularly 
form of windage 


vent 


objectionable. but 


can occur with but one open 


wind Variations can 
pressure fluctua 

thus producing 
which 


volume, 


Gusts and other 


cause small, rapid 


trons at single vent 
ind outflow in “puffs” 


although small individual 


t ge in the aggregate 


become larg and can 


constitute serious losses 


Vapor-Space Volume 

fixed roof 
minimum 

tank is full, and at a maxi 

s empty—with an 

Variations 


iny given tank 

vapor-space volume it a 

when the 
mum when the tank 

number of possible 

If during any 


infinite 
between period of tem 
V ipor 


| times uniform 


perature change in a space the 
temperature were at al 
throughout the vapor space, the volume 
flowing through the tank vents would 
be proportional to the vapor-space 
volume 

Experience shows, however, that the 
time interval between successive phases 
of the daily tank-breathing cycle is in- 
sufficient to establish uniform condi- 
tions throughout a vapor space except 
in very small tanks, as heat transfer 
from or to the tank metal by conduc 
tion and convection is a relatively 
process. Thus the average temperature 
in the space will follow tank- 
metal temperature more closely when 


slow 
vapor 


the vapor space is small (at high liquid 


level) than it will when the vapor space 
is large (at low liquid level.) 
Consequently, t!ow through the 
vents will represent a greater propor- 
tion of the vapor-space volume at high 
liquid level than at low liquid level for 
temperature 
he ex- 


a given condition of 


change to which the tank may 
posed 

Obviously, at a given temperature, 
more liquid will evaporate into a large 
space than into a small Also, 
in a given tank, there will be a different 
percentage of evaporation in the two 
cases, and the vapor 
remaining liquid will be 
lower in the where 
larger percentage ot evaporation 
this reason the vapor pressure and the 
maximum possible vapor concentration 
will depend to some extent upon the 
percentage filling of the tank 


one 


pressure of the 

somewhat 
there is the 
For 


Case 


Vapor uniformity ... A further effect 


. 
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mm of H¢g 


Fig. 5—Vapor pressure of crudes. 


of vapor-space volume on the magni- 
tude of evaporation losses comes trom 
the influence which vertical depth of 
the vapor space has on the degree to 
which uniformity of vapor 
tion in the air vapor mixture muy be 


established within the time limits of a 


concentra- 


daily cycle 
Assume that in-breathing has just 
ceased, leaving a volume of tresh air 
with no content in the 
part of the vapor space. At the lowest 
level of the vapor space, at the liquid 
surface, the vapor concentration prob- 
ably is at the saturation point. Between 
these there is a gradual 
change of vapor concentration, but the 
physical phenomena of diffusion and 
convection are operating to establish 
uniform concentration throughout the 


vapor upper 


two levels 


vapor space 

These processes require appreciable 
time, and it has been tound 
that the time available for their 


however 


opera- 


ke 
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oF 


+-—{___ 


l 
+—. 


2 


TEMPERATURE - 


+++} Hj 


REID VAPOR 


Ref... C.R.C. handbook. 


BASIC THEORY 





EVAPORATION LOSS 


270 





THE OTL AND GAS JOURNAL 





Gl THE 


HORTONDOME ROOF 


to reduce 
standing storage 
evaporation losses 


Hortondome Root allows the air-vapor mixture 
storage tank to expand and contract without the 
poration loss. A flexible membrane on the inside 
moves up and down as air-vapor mixture 
the tank expands and contracts. No 
atmosphere until expansion or contract 
ity of the Hortondome Roof. 


shell and top angle of a tank with a Hortor 


the same as a flat-bottom tank with 
is of butt-welded construction and is located 
of the roof. The flexible hemispherical men 
ttached by its outer edge to the bottom of the dome 
s formed or filling takes place to displace vapor, th 
rises to make room for the air vapor mixture. 
membrane is forced out through a vent at 
ne. When conditions causing the vapor to 
|, the flexible membrane goes back down 
1 Hortondome Roof may be operated as ar 
yr it may be connected, by vapor lines, to the 
ces of one or more adjacent tanks with fixed roofs 
ind dependable operation is assured by complet 
] ving parts from the wind and weather 
licity of the vents, gages and other tank fittings 


intormation or quotations on Hortondom« 


ir nearest office 


Top: Tank with Hortondome Roof and adjacent fixed-roof 
whose vapor spaces are ted to at. Bottom Cut 
view of Hortonde Roof s/ 1 dome and flexthle mem 


CHICAGO BRIDGE &« IRON COMPANY 


Plants in BIRMINGHAM, CHICAGO, SALT LAKE CITY and GREENVILLE, PENNSYLVANIA 
Atlanta, 3 2154 Healey Bidg Detroit, 26 1514 Lafayette Bidg Philadelphia, 3 1615-1700 Walnut Street Bidg 
Birmingham, 1 1536 North 50th St Havana 402 Abreu San Francisco, 4 1554—200 Bush St 
Boston, 1 1025—201 Devonshire St Houston, 2 2119 C & 1 Life Seattle, 1 1325 Henry Bidg 
Chicas 2128 McCormick Bidg Los Angeles, 17 1523 General Petroleum Tulsa, 3 1606 Hunt Bidg 
Cleveland, 15 2204 Guildhall Bidg New York, 6 3347—165 Broadway Washington 6, D. C 1139 Cafritz Bidg 

REPRESENTATIVES AND LICENSEES 

Horton Stee! Works, Limited, Fort Erie, Ontario, Canada Comprimo N.V., 21, Amstel, Amsterdam (C) Netherlands 
Ateliers et Chantiers de la Seine Maritime, Paris, France Compagnia Tecnica Industrie Petroli, Rome, Italy 
Constructions Metalliques de Provence, Arles-sur-Rhone, France Whessoe, Limited, Darlington, England 


Chicago Bridge & Iron Company, Ltd., Apartado 1548, Caracas, Venezuela Motherwell Bridge & Engineering Company, Limited, Motherwell, Scotland 
Sociedade Chibridge de Construcoes Ltda., Av. Franklin Roosevelt, 194-S/704-C, Rio de Janeiro, Brazi 
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1. PURE DISTILLED WATER 
has no dissolved solids; pro- 
duces big steam bubbles thot 
burst instantly at surfoce as 
shown in Nalco Laboratories 
test tube boiler 


2. BOILER WATER hes high 
dissolved solids; small bubbles 
with foaming tendencies cause 
carryover and impure steam 


3. BOILER WATER WITH 
NALCO ANTIFOAM Treatment 
—same woter as in Photo No. 2 
—now produce large bubbles 
without foam and pure steam 

the same results as distilled 
woter 


Photos in Nalco Laboratories 
— unretouche 


le 


ANTIFOAM 


/ TREATMENT 


ALCO Antifoam Chemicals, used as a part of Nalco 

System Water Treatment, consistently produce 
steam with only 1 to 3 parts per million solids content 
— and frequently permit more than double the 
dissolved solids in the boiler water without danger 
of carryover! 

Truly dry steam is a welcome and valuable protec- 
tion for turbines, pumps, and the entire steam system 
...and Nalco Antifoam Treatment makes a simpler 
problem of control of boiler water dissolved solids, 
since it prevents carryover at concentrations far 
exceeding average practices. 

Your Nalco Representative can show you copies of 
actual steam quality charts that are typical of the 
before and after performance of Nalco Antifoam Treat- 
ments — but the best proof is in your own boilers... Call 
or write, today. 


PRECISION - CONTROLLED 
BLOWDOWN 


@ Precision control of 
boiler blowdown is as- 
sured with the. Nalco 
Meterblo Valve...Large, 
easy-to-read settings .. - 
quick-opening and clos- 
ing...can be mounted in 
16 different positions 
without special fittings. 
Now available through 

your Nalco Represent- 

ative... OF write 


METERBLO VALVE direct. 


NATIONAL ALUMINATE CORPORATION 
6242 West 66th Place ° Chicago 38, Illinois 


Canadian inquiries should be addressed to Alchem Limited 
Burlington, Ontario, Canada 
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tion in each daily tank cycle is insuffi- 
cient to establish uniformity. The result 
is that there is always a variation in 
concentration throughout the 
vertical height of the vapor space, with 
the lowest concentration at the top. 

When the vapor-space volume is 
small, with high liquid level, the vol- 
ume of air which enters the tank dur- 
ing in-breathing is relatively small, and 
the vertical distance from the region 
of highly saturated vapor at the liquid 
surface is at a minimum. Under these 
conditions, the greatest possible degree 
of saturation of that air will occur 
within the cyclic time available. 

When the vapor-space volume is 
large, with low liquid level, the volume 
of air which enters with each in-breath- 
f and the vertical distance 
above the oil surface is at a maximum, 
but the liquid area iS Un- 
changed The combination of larger 
fresh-air volume, greater total vapor- 
volume, and greater vertical 
height above the oil surface prevents 
the vapor concentration at the upper 
levels of the vapor space from reaching 
as high values under this latter condi- 
tion as under the former. 


vapor 


ing is large, 


surface 


space 


When out-breathing resumes, it may 
be expected that the concentration of 
vapor in the air-vapor mixture flowing 
from the tank vents will be lower with 
a large vapor-space volume than with a 
small one 


Over-all effects . . . Combining the ef- 
temperature change in the 
and vapor concentration 
therein on a basis ot vapor-space vol- 
ume, if appears that: 

|. The volume of flow through the 


fects of 


\ no sp 
apor pace 


tank vents is larger with a large vapor- 


volume than with a small one, 
but the degree of vapor saturation in 
the outflowing air-vapor mixture from 
is lower than from 


Space 


the larger volume 
the smaller 

lower vapor con- 
centration offset to some degree the 
potential evaporation losses due to the 
higher volume of flow. 

It has been determined that the re- 
sultant total loss is greater from the 
larger vapor-space volume, but the re- 
lation to that form a smaller volume 
is somewhat than directly pro- 
portional to the relative volumes. 


The effects of 


less 


Tank Size and Proportions 
Discussions presented so far have 
only a typical fixed-roof 
tank of unspecified size. If evapora- 
tion-loss results are obtained on tanks 
of certain sizes, and if it is desired to 
extend those results to the prediction 
of possible losses from tanks of other 
sizes, it becomes necessary to ascertain 


considered 


EVAPORATION LOSS 


what may be the effects of variations 
in tank size and proportions. 

For example, if two tanks of the 
same capacity may be considered, one 
of large diameter and low height and 
the other of smaller diameter and 
greater height, it seems probable, on 
the basis of preceding discussions, that 
the lesser loss would be sustained with 
the latter tank. 
Surface-volume ratio . . . In gen- 
eral, the pertinent variable appears 
to be the ratio of tank - surface 
area to tank volumetric capacity (which 
has been termed “hydraulic mean 
ratio’) which decreases with increase 
in tank diameter, indicating that the 
larger tanks have fewer square feet 
of surface area per cubic foot of 
volume than do the smaller tanks. 
Thus the over-all rate of heat input 
to, or from, the tank contents 
should be less per unit of volume for 
the larger tanks, and lower unit loss 
rates might be anticipated. However, 
degree of filling has a very important 
bearing on the relationship of potential 
heat-transfer conditions on a tank-size 
basis. 

Considering first heat transfer to or 
from the liquid body through the tank 
shell, it is found that, although volume 
varies as the diameter squared, avail- 
able heat-transfer surface varies only 
as the diameter, and this holds re- 
gardless of the liquid height. For heat 
changes in the liquid, therefore, the 
hydraulic mean ratio should provide 
an index of comparison. 


loss 


For the vapor space the situation is 
more complex. At high liquid levels 
very litthe of the tank-shell area is in 
contact with the vapor space, and heat 
transfer affecting the vapor space oc- 
curs almost entirely through the roof. 

Roof area varies as the diameter 
squared, the same as does the vapor- 
space volume, which gives a constant 
ratio between these factors regardless 
of tank size. At low liquid levels, how- 
ever, an appreciable proportion of the 
heat-transfer area may be provided by 
the tank shell. 

Again shell area varies as the diame- 
ter, whereas volume varies as the di- 
ameter squared, so that the hydraulic 
mean ratio should provide an index of 
comparison for that portion of the 
heat change in the vapor space passing 
through the shell. Probably the over- 
all effect will be evaluated somewhere 
between the two relationships indicated. 

Time 

Time appears as a factor in evap- 

oration-loss studies in two ways: 


1. As related to the time sequence, 
or relative timing, of different phases 


of the daily breathing and operating 
cycle of a tank. 

2. As it provides a basis and op- 
portunity for averaging out the marked 
variations of daily or short-time oc- 
currences into a representative pattern 
of over-all behavior. 

The potential effects of relative tim- 
ing on the magnitude of evaporation 
losses can be indicated by several typi- 
cal examples: 

1. If a period of vapor outflow fol- 
lows closely after a period of air in- 
flow, regardleess of cause, there is in- 
sufficient time for appreciable mixing 
of the fresh air with the air-vapor 
mixture already in the tank, and the 
vapor concentration in the outflowing 
stream will be low. In fact, the initial 
outflow may be almost entirely air. 
Losses are at a minimum rate under 
these conditions. 

2. If an extended period elapses be- 
tween the end of inflow and the be- 
ginning of outflow, maximum mixing 
of fresh air and vapor can occur, and 
the vapor concentration in the out- 
flowing stream will be greater, with 
correspondingly greater loss rates. 

3. If a short period of inflow is fol- 
lowed by a long period of outflow, the 
total outflowing volume may exceed 
greatly the air volume which entered 
during the period of inflow. All of 
that air will be forced from the tank, 
followed by a volume of air-vapor mix- 
ture which has had extended residence 
time in the tank and which has reached 
a higher degree of vapor saturation. 
This condition increases vapor - loss 
rates. 

4. If a long period of inflow is fol- 
lowed by a short period of outflow, 
only a part of the air which entered 
will be discharged before inflow occurs 
again. This will leave a layer of partly 
mixed air and vapor in the vapor space 
above the more thoroughly mixed 
volume which was in the tank before 
the period of inflow began, and further 
inflow will add fresh air above the 
volume designated as “partly mixed.” 
This creates stratification in the vapor 
space, which causes wide variation in 
loss rates depending on the length, se- 
quence, and timing of periods of in- 
flow to and outflow from the vapor 
space. It should be evident that rather 
complex patterns of stratification are 
possible, producing day-to-day varia- 
tions in the loss rates which occur with 
the same volume of outflow, and even 
causing changes in loss rates during ¢ 
single period of outflow. 


An Evaporation-Loss “Formula”? 


The factors involved in an evalua- 
tion of losses incurred through tank 
breathing may be stated as: 
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DOWELL SERVICE 


CHEMISTRY APPLIED TO MAINTENANCE CLEANING 


A refinery asked: 


“How Fast 


speeded up 
Service ‘hat’s what many 


Dowell 


thickened chemical solvents. 


about 


A rust film had collected on the inside walls 
of five 6000 barrel storage tanks in a refin- 
ery. This filn 


storage of a different 


had to be removed to permit 
Dowell 
engineers, using thickened solvents jetted 
througt la ] 


product. 


neces, cleaned the walls of all five 
tanks in just 40 hours. These thickened 
developed by Dowell... are 


cling to vertical walls—dissolve 


solvents 
designed to 
unwanted deposits. 


This 


type of Dowell Service has many 


DOWELL INCORPORATED - 


Atlanta 


Can Yo 





advantages for cleaning both the inside and 
outside of tanks . . . and other large sur- 
faces. Scaffolding and dismantling are 
eliminated. Jobs result in a worthwhile sav- 
ing of time and money. Dowell furnishes 
all necessary trained personnel, chemical 
solvents, pump trucks and controls. 


Tank cleaning is just one of hundreds of 
applications for Dowell Service using 
chemicals for maintenance cleaning. For 
complete information and estimates on the 
cleaning of boilers, water lines, piping 
systems and processing equipment, call the 
nearest of more than 90 Dowell offices. 


TULSA 1, OKLAHOMA 


Mt. Pleasant. Aich 
Hamilt hi 


Charlest W.Va 


Hobbs, N. Mex 


*® Maintenance cleaning service for industrial heat exchange equipment. 


® Chemical services for oil, gas and water wells. 


> 


PROBLEMS 


y Clean Storage Tanks?” 


m\\ 


Dowell Service cleaned F/VE . . . in just 40 hours 


Storage tank cleaning 
by Dowell ; 
operators Sa} 


method, using 


fea 4 v. 


Other recent Dowell jobs: 


Gas washer and mains in a steel plant were 
cleaned by Dowell Service in 7 hours 
Pressure drop across washer was reduced 
from 60” to 6”. 


Dowell Service increased capacity of a 
fractionating bubble tower from 500 gal- 
lons per minute to its original capacity of 


800 g.p.m 


Flow through 400 feet of 4 inch water line 
had dropped to 125 gallons per minute. 
Dowell Service increased the flow rate to 
228 g.p.m 


DOWELL 


A Service Subsidiary of 


DOW CHEMICAL COMPANY 











1. Vv apor-space volume as a function 
of liquid height or degree of filling. 

2. Oil vapor pressure as a function 
of the Reid classification of the oil 
and the temperature at which it is held, 
which may be taken from 
through 5. 


Figs. | 


3. Vapor-pressure change as a func- 
tion of temperature change 

4. Average temperatures in the tank 
as a function of average daily atmos- 
pheric temperatures 

5. Temperature ranges in the tank 
as a function of daily atmospheric tem- 
perature ranges 

In addition, there must be an evalua- 
tion of 

l Tank 


involving 


conditions 
other 


- Surface 
paint, insulation, of 


factors affecting heat transfer through 
the tank metal. 

2. Tank size and proportions, ex- 
pressed as a function of hydraulic 
mean ratio. ; 

If an evaporation-loss formula is to 
be established, it must include all of 
these factors and the effects of their 
interrelation, expressed in _ suitable 
symbols. It is customary in mathemat- 
ical practice to indicate the degree of 
variation in different factors under 
changing conditions by the use of co- 
efficients or constants applied as mul- 
tipliers to the different symbols. Then, 
to establish a workable formula, there 
is need for an actual evaluation of the 
factors involved and of the pertinent 
interrelationships included in the co- 
efficients or constants 


2. Losses From Cone-Roof Tanks 


By Group B Subcommittee, A.P.1. Di- 
vision of Marketing 


ESULTS of tests show that 

breathing loss for cone-roof tanks 
can be predicted from an equation 
which takes into account these factors 
tank size, outage, Reid vapor pressure, 
paint factor, and average temperature 


of the liquid body. The equation repre- 


many 


sents a composite of several methods 


Estimation of filling loss may be 
made by use of an equation in which 
the vapor volume 


pumped in, and throughput factor, are 


factor, pressure, 
CC nsidered 

The mechanism of breathing and the 
resulting theoretical breathing loss ts 


described by the equation 


gallons of 


gasoline lost in one breath 
ing cycle 
gage tank which 


pressure alt pressure 


vent opens 


Subcommittee in 
(chairman), Hum 
Houston; R. W. Bodley, 
Manufacturing Co., East 
Chicago, Ind.; N. Friz, Standard Oil 
Co., New York; O. Gerbes, Humble Oil & 
Refining Co., Baytown, Tex.; H. W. Harts, 
Warren Petroleum Corp., Tulsa; L. R. Neal 
Jack Neal, Inc., San Antonio; S. S. Smith 
Shell Oil Co., New York; J. H. Wiggins 
General American Transportetion Co ~ Chi- 
cago; and I. L. Wissmiller, Chicago Bridge & 
Iron Co., Chicago 
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clude L. S. Wrightsman 
ble Pipe Line Co 
Graver Tank & 


Esso 


Exomple 


Outage = 20 ft. 


a 


ok. 
o 
IN 


i 


7. eT eT eee ee 
ww 
r 


TANK DIAMETER, FT 
cs 


\ 


Ww 
TRUE VAPOR PRESSURE, LBS. PER SO. 


a ae 


AT AVERAGE LIQUID TEMPERATURE 


verve VU 
n 


White, chalking 
Light gray 








BREATHING LOSS OF GASOLINE 
FROM CONE ROOF TANKS 


Tank and roof pointed aluminum 
Tank Diometer = 80-ft. 
True vopor pressure = 5 Ibs. per sq. in. 


Annual Breathing loss = 930 bbls. 


gage tank pressure at which vacuum 
vent opens (usually negative) 
atmospheric pressure 

pressure at maximum 
surface temperature, psi 
pressure at minimum 
surface temperature, psi 
maasimum average vapor 
perature, °F 
minimum average 
perature I 
maximum volume of 
ft 
nunimun 


vapor 
vapor 
space tem 


vapor - space tem 


vapor space, cu 


volume of vapor space, cu 


The quantity within brackets repre- 
sents the theoretical expansion of the 
air-vapor mixture expressed as a frac 
tion of the vapor-space volume V . In 
fixed-roof tanks which have 
vation vents with low settings, the value 
of this quantity does not usually ex- 
ceed about 12 or 15 per cent, and is 
normally much lower. With a value 
of this low order, the theoretical equa 
tion for breathing loss may be ex- 
pressed, with very small error, thus: 
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PAINT FACTOR 
(Tank and Roof) 


Aluminum, weathered 


Black, no paint or 
needs repainting 
Note: Multiply annvol breathing loss 
from chart by point factor 


pearl 
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1.00 
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. 
Better Engines. men trom one of the 
southwesi's largest drilling contractors call Le Roi's L3460 
“the finest oil-field engine ever made!"’ 15 of their 19 
rigs are powered by Le Roi 3460 or RX Series engines. 
That's typical of the oil field's endorsement of Le Roi's 


progressive design policies. 


You come out of the 











Jack Grace Drilling Co. uses 2 Le Roi L3460's to power their rig. In drilling to 9,100 feet, 
they use 5” drill pipe which makes hoisting load equivalent of 15,000 feet of 41/2” pipe. 








Better Applications. Exclusive Le Roi 
distributors and factory men are oil-field power specialists. 
They know engines. That's why they can select the right 
power unit for any application. That's why you can bank 
on Le Roi for dependable, low-cost power. 


Better Service. Ample factory, branch office, 
and distributor parts stocks mean minimum downtime for 
repairs. Skilled service men are ready to go 24 hours a 
day. Keeping your Le Roi engines running is a recognized 
responsibility. 


two Le Roi L3460's 
hoist 5” pipe from 8300 ft. 


on wet trip in just two hours! 


hole fast! 


f 
LE RO! 


Ca 


Oklahoma City 


East & South Texas, Gulf Coast 


Sou 


North & West Texas, New Mexico 
Gen 


No 
F 


Kansas 
Corson Machine and Supply Co. —Greet Bend P. C. McKenzie Co., Pittsburgh, Broadford 


Hlinois — 
Western Machinery & Engine Company — 
Centralia, 


stte, Houma 


yde Texo 


tex Engine & Equipment Co.—Wichito 


This recent experience of Jack Grace Drilling Co., 
Wichita Falls, Texas, is just one demonstration of what 
the Le Roi L3460’s extra power can do. Reports from 
all fields show that when you need power — fast! — 
you can count on your Le Roi L3460’s. 

They are conservatively rated — have plenty of reserve 
power to pull you out of the tight spots, And they re- 
spond to the throttle lightning-fast for hoisting sers ice. 


Here you have oil-field power at its best: A wide 
speed range from 600 to 1350 rpm. Horsepower from 


ie 
cl a 
— 


Michigan 
mpany Branch — Tulso Hafer Engine Service — Reed City 


9» Machine & Supply Co.— Rocky Mountain Area 


Gehring Equipment Co. — 
Casper, Wyoming, Rangeley, Co! 
ern Engine ond Pump Compony — 
Kilgore, Edinburg, Dallas, San 
Corpus Christi, Texas, and lo 
Lovisiana 


Lovisiana 
Ingerso!! Corporation — Shreveport 
Arkonsas 


eral Machine & Supply Co. — Odessa 
T West Coast 
Texas long Beach and Bokersfield, Calif 


Appcalachian Area 


Western Kentucky Canada 


IMinois and St. Louis, Missouri. Alberto. 


Mississippi, Arkansas and Northern 


Lovisiano, Jackson, Mississippi, E! Dorado, 


Le Roi-Rix Machinery Co. — Los Angeles, 


Lucey Export Ltd. — Calgary, Edmonton, 


350 to 600 max. Lugging power at slow speeds. Com- 
pactness that helps you keep over-all width and weight 
limitations. Dependability and economy under continu- 
ous loads. Like all Le Roi engines, the L3460 operates 
on the most economical fuels in the oil fields — natural 
gas and butane. 


Ask your rig manufacturer, supply house, or Le Roi 
distributor to show you L3460 and other Le Roi engine 
installations — or write us. See for yourself why you're 
way ahead of the field, when you let Le Roi’s 3-way 
partnership work for you, 


MILWAUKEE 14, WISCONSIN 


. Q ©) | S ©) 1 n ail Nl Y Gatto te 
nll” 
See these Le Roi Distributors for a Profitable 3-way Partnership 


Oklahoma 
» Rk Cc 


A Typical Le Roi 
Service Facility 


This service shop, equipped 
with the finest tools avail- 
able for engine overhaul, 
belong to the Gehring 
Equipment Co., Casper, Wy- 
oming. Gehring provides 
prompt service to an area 
stretching from the southern 
boundary of Colorado to 
the Canadian border. They 
maintain the only complete 
engine parts stock in the 
Rocky Mountain area. Emer- 
gency cases are handled by 
plane. It is because of ser- 
vice like this that you can 
alwoys depend on Le Roi. 
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Meanings of terms . . . Equation la 

little clearer concept of the 

nature of breathing losses. Each factor 

and term has a definite physical mean- 

ng. V’ is the volume of the vapor space 
» 


P 


gives a 


} 


cubic feet. This factor 
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FABLE 1—ESTIMATED BREATHING 


r 
be 
) 


T2 
Ti + 466 


LOSSES FROM CONE-ROOF 


( P2—P; ) ( Goa—G 

A+G2—P2 A+G2—P2 
the theoretical vapor concentration or 
the number of gallons of liquid hy- 
drocarbon contained in | cu. ft. of air- 
vapor mixture. This quantity within 
brackets is the total theoretical expan- 
sion expressed as a the 
vapor-space volume. 

When the vapor-concentration factor 


fraction of 


rANKS—COM- 


PARISON OF SEVERAL COMPANY METHODS 


Tank size 
Nominal Diam 
c apacity eter 

(bbl.) (ft.) 
5.000 40 


5 00( 


Shell Estimated breathing 
height ——— - 
(ft.) A B ¢ 
145 155 
179 152 
290 290 
578 530 
1,600 ,200 
1,690 400 
2,310 ,600 
3,620 300 
3,820 .700 


130 
143 
262 
$22 
1,450 
1,683 
2,087 
3,260 
3,786 


10,000 
20,000 
55,000 
67.000 
80,000 
125,000 


150.000 


FILLING LOSS OF GASOLINE 
FROM CONE ROOF TANKS 


Example 
80,0 
Throughput = 4 


Tank Turnovers 


Filling Loss 


i 
URE 
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vv 


\ 
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Note: The throughput is divided by 


bring it in range 


read from the scale mu 


EVAPORATION LOSS 


losses (bbl 
——_—Company——_—— 


2 bbI. tank at marketing termina! 
00 bbis. per year 

5 per yeor 

True vopor pressure 


600 bbls. per yeor 


7¥ 
of the throughput scale. The filling loss 


then be multiplied by the same number 


per year) under stated conditions 


G H 
139 176 112 
157 173 152 
280 3 321 225 
558 542 449 

1,540 107-1253 

1,735 1,253 

2,250 1,800 

3,495 A 2,813 

3910 2, 647 2.813 


Avg 
154 
169 
297 
570 

1,382 
1,536 
1,895 
2,753 


3,022 


148 
172 
267 
550 
1,090 
1,180 
1,490 
2,170 
2,340 


‘464 


30 


5 Ibs. per sq. in 
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is multiplied by the vapor- 
880 
space volume V!, it gives the theo- 
retical number of gallons contained 
in the vapor space. This, in turn, when 
multiplied by the quantity with brackets, 
gives the theoretical loss L, in gallons, 
for the breathing cycle, which is usual- 
ly 1 day. 
In the approximate Equation la the 
theoretical expansion is broken down 
into three parts. The first’ term 
l2 —T 
is the expansion which re 
I + 460 
sults from vapor-space temperature 
P > 
change. The second term, 

A+G:—P 
represents the theoretical expansion 
which results from additional hydro- 
carbon evaporating into the vapor 
space when rising liquid-surface tem- 
perature an true 
vapor pressure. term, 

G:—G 


increase of 


The 


causes 
last 
——————-, is subtracted from the 
A+G P 
other two. It represents a reduction of 
the total expansion which results from 
compression caused by increase of the 
tank gage pressure between the vac 


uum and the pressure-vent settings 


Evaluation difficult . . . Thus it is seen 
that the mechanism of breathing is 
basically quite simple. Ideally, it should 
be possible to evaluate the several fac 
tors and terms in Equation la and 
to apply coefficients in the proper 
places in order to calculate breathing 
losses for a given combination of con- 
ditions. However, this problem is enor 
mously complicated. 

A review of published data ‘ re 
veals wide discrepancies in the evalua 
tion of individual factors governing 
evaporation losses. As a result, there 
appears to be no hope at present of 
coordinating the many factors to de 
velop Equation | of Equation la into 
un acceptable working tool for estimat- 
ing breathing losses 


Summary of Company Methods 


Several companies have developed 
their own methods for estimating evap 
oration These methods are the 
result of piecing together all available 
bits of data and information into work 
able formulas, charts, and tables. These 
are currently being used, and un 
doubtedly represent the best present 
approach to the problem of evaluating 
cone-roof-tank evaporation losses. No 


one is more aware of the shoricomings 


losses. 
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Basic Methods of Improving Seismic Records... 
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3-4 Setting (48-105 Cycles) 


1-4 Setting (28-105 Cycles) 







This is one example of the effect on record quality of the 
frequency response range of the seismic recording instruments. 
Choosing the most efficient and effective frequency response 
combination is a matter of .. . 

» Experience 

> Knowledge of Instrumentation 

» Understanding of the specific problem 


Our clients are assured that SSC’s field crews 
possess these qualifications. ; 


f 


Seismograph Service Corporation 


Seismic Surveys — Gravity Surveys — Pilot Crews — Lorac 
TULSA 1, OKLAHOMA, U.S.A. 











of the present knowledge of these losses 
than the men in those companies which 
have developed these working methods. 


Inquiry sent . . . An inquiry, setting up 
an example for a wide range of tank 
sizes, was sent to each of eight com- 
panies. Estimated breathing loss was 
requested for the following conditions 
Cone-roof tank with vaportight root 
and fittings 
vent set at 
water, pressure and vacuum 
Tank half full. 
Stored product, 9.5-lb. R.v.p 
line 
Average stock temperature, 60 F. 
vapor pressure at 60° I 


Conservation 


faso- 


True 
a psi 

Annual breathing losses given in the 
eight replies are summarized in Tabie 
|. The averages are shown in the last 
column. It will be noted that six of the 
companies show very good agreement 
for tank sizes up through 20,000 bbl 

For 55,000 bbl. and over, the spread 
until, at 150,000 bbl., three 
of the companies are about 27 per cent 
above the average, and two are about 
26 per cent below the average. Con- 
sidering that, for the 150,000-bbl. tank 
size, each company presumably extra- 
polated far above any actual tests, these 
wide differences are not unexpected 


widens 


Equation developed . . . For the 40-ft - 
high tanks, the averages from Table i 
fit the following equation very closely 


B 
Where 

B innual breathing loss, barrels 

D tank diameter, feet. 

Table 2 compares this formula with 
the averages from Table 1. 

Seven of the eight companies figure 
that losses vary directly with the true 
pressure. Inasmuch Table | 
gives estimates based on 5 psi. at the 
average liquid temperature, we can re 
write the foregoing formula, using the 
vapor pressure as a variable, thus: 


vapor as 


B PD':°/14.5 

Where 
P= true vapor pressure at 
liquid temperature, psi 


the average 


TABLE 2 
Average Breathing Losses for Stated Condi- 
tions and for Tanks 40 Fi. High 


Breathing loss 
(bbl. per year) 
Nominal - - 
capacity From 
(bb1.) Table | 
5,000 154 
10,000 297 
20,000 $70 
55,000 1,382 
80,000 1,895 
125,000 2.75 


From 


EVAPORATION LOSS 


TABLE 3—OUTAGE FACTOR 
Outage, — 
feet below Company Compa 
top angle A B 
l 0.26 
5 0.44 
10 0.64 
15 0.83 
20 1.00 


0.28 
0.51 
0.77 
0.91 
1.00 
06 
i2 


16 


25 1.17 1 
30 1.31 l 
35 1.45 1. 
1.59 1 
1 
a. 


40 

4s 

50 

Equation 2 then represents an esti- 
mate of the average annual breathing 
loss from a vaportight cone-roof tank, 
painted aluminum, with a conserva- 
tion vent and with 20 ft. of outage to 
the top of the tank shell. The equation 
is entirely empirical, but each of ils 
parts has a reasonable meaning. 

Losses are assumed to be directly 
proportional to P. They are also pro- 
portional to D If the exponent of 
D were 2 instead of 1.8, estimated 
losses would be proportional to the 
liquid-surface area. The lower value ot 
the exponent makes for a reduction 
which is in the right direction so as 
to account for the fact that the 
of shell area to tank volume decreases 
as the tank size increases. 


ratio 


Effect of outage . . . Four of the com- 
panies gave definite information on the 
effect of outage. Table 3 gives this 
comparison, followed by a column 
showing the average. The average fits 
the following equation very closely: 


Where 
F, = outage factor (unity for 20 ft.) 
H = outage height to top angle, ft 


The values calculated from Equation 
3 are given in the last column of Table 
3 and extrapolated to 50 ft. of outage. 
Most tanks have low-pitch cone roots 
with a slope of 34 in. per 12 in. If the 
volume in the roof is different from 
this, the outage height H should be 
adjusted accordingly. 


Effect of paints . . . It is generally 


TABLE 4—PAINT FACTOR F, FOR BREATHING 


Company 

Paint— 4 
Aluminum 1.00 
Chalking white 0.59 
Light gray 
Black 
No paint 
Needs repainting 
New aluminum 


1.35 


0.80 


*Company “D” factors are for roof only. 
painted as stated 


——_————Outage factor (unity for 20 ft..——— 


Company 


F, FOR BREATHING LOSSES 
From 
Average Equation 3 
0.39 


ny Company Company 
Cc ) 


0.61 
0.69 
0.79 
0.90 0.82 
1.00 1.00 
1.10 1.20 
1.21 1.35 
i 
l. 


0.51 
0.58 
0.69 


31 1.46 
41 1.52 


recognized that heat-reflective 
have an important effect upon tem- 
perature changes inside the tank. How- 
ever, only four companies reported in- 
formation from which paint factors may 
be derived. 


paints 


Table 4 gives this comparison. Based 
on these averages, chalking white will 
reduce breathing losses about 25 per 
cent. Light gray is slightly inferior to 
aluminum. Black, no paint, or paint 
in poor condition will increase breath- 
ing losses about 25 per cent. 

One company reported that new 
aluminum is considerably better than 
weathered aluminum, but this is of no 
practical importance because aluminum 
paint weathers in a few days to a sur 
face of intermediate heat reflectiveness. 
Furthermore, in some corrosive and 
dirt-laden atmospheres, any paint will 
revert to “black body” heat absorption, 
thus very quickly increasing the paint 
factor to about 1.25. 


Effect of geographical location . . . The 
average of predicted breathing losses 
applies to a set of conditions repre- 
senting an average climate of the lo- 
cations where the background 
were made. These climatic conditions 
vary with geographical location. They 
include the combined effects of solar 
intensity, cloudiness, rainfall, wind ve- 
locity, “atmospheric temperature, and 
hours of daylight. The relation of 
breathing loss to all these conditions 
is far beyond the scope of any tests 
which have been made. 

In the absence of a proven method 
of handling these secondary variables, 


tests 


LOSSES 
Company Company 
D 
1.00 
0.83 
0.92 
1.25 
1.25 


1.25 


1.00 
0.75 


1.10 


1.00 
0.91 

1.10 
1.20 


All other factors are for entire roof and shell 


‘Entire roof and shell painted as stated 
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’ 
THEY COUNT ON THESE GMV. 


for smooth operation tn 
high-pressure ammonia service 





| Another Example 
of 
Lifficient Power 


_ at Lower Cost 


@ Crankdoor side of one of the GMV-10 
process units, showing operating end 
with automatic control devices. 


' ee Close-up of high pressure com pressor 
cylinders on one of the GMV-4 units in 
recirculator service—first application of 





Compressors 


New York Washington, D. C. Bradford, Pa. Parkersburg, W. Va. 


San Francisco, Cal. Houston, Dallas, Greggton. Pampa and Odessa, Texas Seattle, Wash. 





























6300 hp line-up of GMV-10 and GMV-4 V-angle 

c pressors in a large Texas synthetic ammonia 
3MV-4 recirculator units are in foreground. 
10 process units in background. 


N this Texas synthetic ammonia plant, these mod- 
ern, reliable Cooper-Bessemer GMV's help in a 
big way to keep the process running smoothly. For 
example, GMV flexibility permits effective, depend- 
able automatic control — set in this case to maintain 


constant suction pressure. 


The compressor line-up consists of seven GMV’s. 
Two are recirculator units —the first 2-cycle gas 


engine compressors to be used for such service. The 


by 


Tulsa Shreveport 





St. Louis 


Los Angeles 


other five are GMV-10 process units compressing 
a hydrogen-nitrogen mixture, through 5 stages, from 
2 psig to 5300 psig. 


Here, in Texas, this same company operates fifty-four 
additional GMV's in 4 light hydrocarbon plants — 
plenty of experience to know that GMV quality and 
features pay off. In fact, Cooper-Bessemer V-angles 
are doing a real job in many a chemical and petro- 
chemical plant. . . offering installation and operating 


economies seldom if ever matched. 





Cooper-Bessemer 


MOUNT VERNON, OHIO AND GROVE CITY, PENNA 


Chicago Caracas, Venezuela 











RIGHT SIZE...WRONG GASKET... 


A gasket may fit but still not give the proper seal. It may be too soft and crush 
under the applied load. It may be too hard and resist the compression necessary 
for an effective seal, resulting in bolt fatigue. Two sealing problems—one calling 
for a gasket to support 3285 psi, the other for 13,500 psi—call for two Flexitallic 
Gaskets of different densities though the gasket dimensions may be the same... 
Each Flexitallic Gasket is engineered to meet specific conditions of thermal and 
physical shock, corrosion, vibration, weaving and unpredictable joint stresses. 
Spirally wound V-crimped plies of required metal with alternating plies of 
proper filler results in a resilient gasket having characteristics of a calibrated 
spring. Flexitallic Gaskets are at highest efficiency when bolted up cold at a 
pre-determined load. For all pressure /temperature ranges from vacuum to 4000 
Ibs., from extreme sub-zero to 2000° F. For all standard joint assemblies. In 
four thicknesses for special requirements: .125", .175", .250°, .285". With Tefion 
filler for corrosive chemical conditions. Write us your requirements... Flexitallic 
Gasket Company, Eighth and Bailey Streets, Camden 2, New Jersey. 
Representatives in principal cities. Consult your Classified Telephone Directory. 


Cf7~ + 


® 
SPIRAL-WOUND GASKETS 
FOR PIPE FLANGES, PRESSURE VESSELS AND PROCESS EQUIPMENT 


THE OIL AND GAS JOURNAI 














the committee can only suggest the 
average diurnal temperature 
change as the simplest approximation 
of the combined effect of climate at 
different geographical locations. 

An average of the diurnal tempera 
ture change (mean daily maximum 
minus mean daily minimum as reporied 
by the U. S. Weather Bureau) at loca- 
where most of the background 
made is about 16° F. Foi 

location where the mean daily tem- 
perature change is significantly differ 
ent from 16° F., breathing losses would 
be adjusted in direct proportion. When 
accuracy is desired, local 
should be made for that particular lo- 
cation 


use ol 


tions 


tests were 


greater tests 


Recommended equation . . . The recom- 
mended equation for breathing loss is 
then a combination of Equation 2, 
Equation 3, or F the outage factor, 
and the paint factor, F 
PD! * 
B 
14.5 
F. is defined by 


The 
in Tables 


Equation 3. 


values of Fe and F» are given 


3 and 4. 


Effect of Conservation-Vent Settings 
Usually, in American practice, con- 
servation vents are not loaded above 
the minimum practical pallet weight. 
cases this is either %4 in. of 
water or '2 oz. per sq. in., depending 
upon the vent manufacturer. The same 
for both the pressur2 
The range, there 


In most 


setting is used 
and the vacuum side. 
fore, is 142 in. of water or 1 oz. per 
sq. in. The value of G2 — G: in Equa- 
tion | is, then, 0.054 or 0.062—say 
the average case. 
From Equation 2 and Table 
that about 1,373 bbl. of 
are lost each year by breathing from 
55,000-bbl. tank standing half full. 
If the air-vapor mixture vented from 
the tank is saturated to an average 
the number 


0.060 psi in 
4 ° 
2 it Is 


seen gasoline 


partial pressure of 5 psi., 
of cubic feet of air-vapor mixture per 


gallon is 


(14.7/P) 
mixtures. Thus: 
440, 5, 


Z (30) (5) 
gasoline 


Z 440, P 


for 
or 88 


Hence the volume of air-vapor mix- 
which is vented during the year 
3 times 42 times 88, or 5,070,- 
000 cu. ft. per year, or 13,900 cu. ft 
per day. The volume of the tank 
vapor space is 165,000 cu. ft. and 
the average daily expansion is 
about 13,900 divided by 165,000, or 
8.4 per cent. Then the quantity in 
brackets in Equation la must be equal 
to &.4 


ture 


is 1,37 


hence, 


EVAPORATION LOSS. 


re 


Decrease in loss . . . In the denominator 
of the third term A is 14.7; G2 is negli- 
gible; and P» is effectively about 5. 
Then A + G P2 is equal to 9.7 
If the pressure-veni setting is increased 
1 oz. per sq. in., the third term would 
increase about 1/(16) (9.7), or 0.65 per- 
centage points. This would decrease 
the total expansion by the same amount 
which, expressed as a percentage of 
the original total expansion, is 0.65/8.4, 
or 7.7 per cent. Hence it would appear 
that each ounce increase in vent setting 
should reduce breathing about 
7.7 per cent. 


P 


losses 


This figure is supported by Sarjeant, 
who states that a pressure setting of 4 
in. and a vacuum setting of 2'2 in. of 
water results in a saving of about 50 
per cent of the breathing loss. The 
10'2-in. range is equivalent to 6.1 oz. 
per sq. and the claimed saving is 
about 8.2 per cent per ounce of in- 
setting. This possible saving 
per ounce decreases as the pressure 
range increases because the point is 
reached where, on some days, all of 
the pressure range is not utilized. About 
242 psi. or 40 oz. per sq. in. is re- 
quired to prevent practically all breath- 
ing loss. 

It should not be concluded that ele- 
vated vent settings should be used as 
a conservation measure. Large cone- 
roof tanks are inherently weak against 
pressure and vacuum. The small avail- 
able reduction of evaporation loss does 
not justify the added risk of structural 
damage to the tank. 


creased 


Filling Losses 

The theoretical approach which ex- 
plains the mechanism of filling losses 
is a little more straightforward than 
that of breathing losses. Fewer vari- 
ables have a direct effect on their mag- 
nitude. Basically, _ filling 
caused by the displacement of. air-vapor 


losses are 


TABLE 5—ESTIMATED FILLING 


mixture from the tank by the intro- 
duction of liquid into the tank. If the 
partial pressure of the vapor in the 
air-vapor mixture is P, the number ot! 
cubic feet per gallon is obtained from 
Equation 5. 

The displacement loss is, therefore 
1 gal. for every 440/P cu. ft. pumped 
into the tank, or | gal. for every 
(440) (7.48)/P gal. pumped in. If V 
gallons are pumped into the tank, the 
loss is, therefore: 

PV P\ 


(440) (7.48) 3,300 
3PV 
10,000 
Where 
I filling bbl. 
P vapor pressure, psi 
V = volume of liquid pumped in, bbl 


loss, 


Equation 6 is the basic formula for 
filling losses. The value of P is usually 
taken as the vapor pressure at the 
average tank-liquid temperature. This 
accounts for some lack of complete 
saturation because the maximum tem- 
perature and the average temperature 
at the liquid surface are somewhat 
higher. 


Higher basic loss proposed . . . Happe! 
and Heath® have proposed that a higher 
basic loss be used. In normal bulk- 
plant operation a number of small 
withdrawals are made for each fill. 
Data are given to show that the rate 
of saturation is low enough so that 
a volume of air equal to the volume 
of withdrawal is drawn in and then 
saturated. Under this condition they 
show that the filling loss is: 


PV 


225 (14.7 — P) 


LOSSES FROM CONE-ROOF TANKS—COMP ARI- 


SON OF SEVERAL COMPANY METHODS 


True vapor 
pressure 
at mean — 


———Estimated filling loss (per cent of throughput)————— 


temperature Company Company Company Company-Company Company Company Company 
\ ) 1 


6 o 
0.049 
0.073 
0.097 
0.122 
0.146 
0.170 
8 0.194 
9 27 . 0.219 
10 3 0.243 


(psi.) 
0.06 
0.09 


0.04 
0.065 
- 0.09 
0.11 
0.13 


*Losses shown are for 5,000-bbl. tanks. 


are for low throughput. See Table 7 


See Table 6 for tank-size factor 
for throughput factor. 


E# Ft G 
0.090 
0.134 
0.177 
0.220 
0.264 
0.307 
0.346 
0.386 
0.426 


0.070 
0.113 
0.165 
0.227 
0.304 
0.400 
0.526 
0.688 
0.849 


0.06 
0.09 
0.12 
0.15 
0.18 


0.06 
0.09 
0.12 


0.070 
0.114 
0.166 
0.229 
0.307 
0.21 0.404 
0.24 0.531 
0.27 0.702 
0.30 0.946 


tLosses shown 
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TABLE 6—FACTOR FOR TANK SIZE 


4 ympany 


as great as 


This 
n two stages. One 


oss trom Eg ation ¢ 
oss occurs 

after the completion of a 
saturated 
The 
Same amount 
tank 
1g a displacement loss equal to F from 


Equ ition 9 


when the air ts 

fter having been drawn in 
when the 

d is replaced in the caus 


One large group of com- 
thereby esti 
tanks 


loss 


ises this method, 


iting filling losses in cone-root 


considerably greater than the 


caused by the straight d splacement of 
ir-Vapor mixture 
) and 


fill- 


) 6 ind summarize 


Tables 5, ‘ 
compare methods for computing 


n OSSES 


have the 


Company “ft appears to 


logical and complete method foi 
These through 


most 
the throughput factor 
put factors are supported by unpub 


which are more extensive 
other 
there 
be moditied by 

Kr, taken method 
of ¢ ompany k ind given in Table 


8. The formula for filling 


lishe tests 
lasive than those of any 

It is recommended, 

that Equation ¢ 
from the 


recommendec 


loss then becomes 


s taken from Table 8 


settings in the order of less 
oz. per sq. in., such as are 


f 


used for tanks of this class, 


filling 


illy no effect on 


Boiling Losses 


Gulf 
the northern 


Coast Atlantic sea- 


Middle West, 


TABLE 


Company EF 


al refinery service 


7—FACTOR FOR 


Marketing plants and terminals 


the maximum liquid-surtace tempera- 
ture is about 100° F. For the Mid- 
Continent area and the arid Southwest, 
temperatures as high as 115 F. are 
encountered. On the West Coast, at ! 
cations directly tempered by the Pa- 
cific Ocean, the maximum liquid-sur- 


O- 


face may be as low as 


RO” Ff 


temperature 


8—THROUGHPUT FACTOR k, 
FOR FILLING LOSSES 


TABLE 


Value of K 
Marketing 


plants and 


General 

etinery 

terminals 
1.00 


service 


For this range ot temperature, the 
maximum Reid vapor 


which 


pressures of 
can be without 
general boiling (but at the expense of 
very high tanks which 
operate at essentially atmospheric pres- 
Table 9. These Reid 

obtained directly 
from the chart. They 

} 


must be reduced for locations at high 


SLOCKS stored 


loss rates) in 
sure are given in 
Vi por pressures are 
vapor-pressure 
altitude to account for lower barometric 
pressure 

reduction of the 
achieved by 


Some maximum 
temperature can be tank 
insulation, use of white paint, or by 
allowing part of the stock to boil oft 
to a recovery system. However, the 
preferred conservation method appears 
to be the use of tanks capable of with- 


standing the required internal pressure 


lank Condition 


result in enormous!y 
higher from tanks which store 
volatile liquids. Any leak in a tank 
roof or accessory is equivalent in some 


vents 


Open 


losses 


degree to an open vent. Gusty or tur- 
bulent winds across an open vent cause 
rapid pressure variations at the vent. 
In brisk winds, pressure variations in 
water have been 


the order of '4 1n. of 


rHROUGHPUT 


observed. This causes a rapid breath 
ing in the form of short puffs, with 
resulting high evaporation loss 

When there are two or more open 
ings into the tank vapor space, losses 
are greatly accelerated. Wind and ar 
pressure differences cause a constant 
flow of air into the vapor space through 
openings, while other 


one or more 


openings permit a constant outflow of 


If-Vapor mixture 


TABLE 9 
Maximum Reid Vapor Pressure of Stocks 
Which Will Not Boil When Stored 
at Atmospheric Pressure 


Maximum 
Reid vapor 


pressure (Ib.) 


18 
15.5 
13.5 


11 
10 
Vapors outside the tank always tur 
nish a potential source of ignition 
Windage through tank openings creates 
a reduced degree of saturation in the 
vapor space, so that it is more like! 
to be within the flammable range and 
susceptible to ignition from an external 
source 

Only one of the companies evaluates 
losses caused by open vents and leaks 
This leaks as an in 
crease in breathing losses by including 
a tank-condition tactor in the formula 
for estimating breathing The 
condition factor is based upon the de- 


company treats 


losses 


gree of leakage of the tank roof and 
fittings 

It is 
of the individual items which contribute 
to leakage, listed in Table 10, which 
are applicable to the tank in question 
Thus the tank 
of gastight construction, but which has 


determined as the sum of all 


condition factor for a 
nongastight gage hatcn 
would be 
Table 


an open vent 

and nongastight float g 

10 4 05 02 + &1 1.8 

10—G ASTIGHT - CONDITION 
FACTOR 


TABLE 


Base factor f« 
Gastight tank and fittings 

Add for 
Leaky float 
Leaky gage 
Leaky no 
Open vent 0 
Open hatch 0. 
Leaby construction 0 
Bad physical condition of roof 1.0 to 8.0 


gage 
hatch 
manhole cover 0 
gage 5 
roof 5 

This table is intended to be used as a 
rough rule for justifying the cost of main- 
taining or repairing leaky roofs and fittings 
When the condition factor exceeds about 
2.0, this increased loss should not be added 
to the full amount of the filling loss because 
high windage results in an abnormally low 
inside the tank 


vapor concentration 
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Maybe it’s just a couple of ruts—maybe there’s no 


road at all. But if there's oil out there, you'll find Try and match these : 
Internationals on the job International Truck exclusives: 


T) | | | P 

They have the long-life. the power you can depend ®@ Powerful, Ap Rg ne at gasoline, diesel or LPG 

ower plants for rough, tou oin 
mn. Operating and maintenance costs are amazingly Pp Pp 9 gh going 
+ fortabl b the road — th 

w—even on the toughest jobs. And drivers really ae Cent, Seat anata nang stheb-ageees " 
: Comfo-Vision Cab. One-piece Sweepsight windshield 
the comfort of an International cab, the ex- , 
‘ New green-tinted, non-glare safety glass available 
onal maneuverability of International's Super- ; 
: Super-steering system—more positive control. Wider front 
ae ASE, axles make possible full 37° turning angle for greater 
These are only a few of the reasons why you need maneuverability 


an International. Your International Dealer or 115 basic models everything from '2-ton pickups to 
Branch will tell you lots more. See him soon 70,000 Ib. GVW ratings. Chassis adaptable to a wide 


voriety of body types 


INTERNATIONAL HARVESTER COMPANY - CHICAGO #& 


Ba ternational Harvester Builds McCormick Farm Equipment and Farmall Tractors...Motor Trucks ndustrial Power... Refrigerators and Freezers 


Better roads mean a better America 


INTERNATIONAL > TRUCKS 


“Standard of the Highway” 


s available in 
5,500 ibs 
n. wheelbases. 
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FOR STABILIZING OR REAMING — 
SECURITY REAMERS LEAD THE FIELD 


A Security Reamer-Stabilizer in your drill string is your greatest 
assurance of a clean, straight, full-gauge hole. 
Security's 22 years of successful laboratory research and develop- 
ment, combined with practical field engineering and experience, 
Three borrel-shaped cutters page ba ~ : : . P aia : A 
contact over one-third wall has gained for Security Reamers their leading position in reaming 
circumference — acting si | and stabilizing. 
perenne > ea ta Whether it’s reamers, rock bits, hole openers or casing scrapers — 
ei siasniien, ~ Security products are geared to the stepped-up requirements of 
rectional drilling, minimiz today’s intensified drilling efforts, and are being used by operators 
ing keyseating, stabilizing, throughout the world. 
etc. All sizes 


GET DRESSER OPERATIONS, INC, 
IN DRILLING Branches in all major producingoreas 
Export Office: Chanin Building, New Yo 
HOLE OPENERS ® CASIN 





K BITs . REAMERS 
° 
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10 is intended as a rough tool to be 
used for justifying the cost of main- 
tenance and repair to keep a cone-roof 
tank in gastight condition. 
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3. Losses From Conservation-Roof Tanks 


By Group C Subcommittee, A.P.I. 
Division of Marketing 


HE conservation-type tank is finding 

increasingly greater application in 
the storage of all volatile petroleum 
products. The primary reason for this 
lies in the reduction of breathing and 
filling losses normally experienced in 
cone or fixed-roof tanks. 

The floating-roof tank is used for all 
volatile products which will not boil at 
storage temperatures, and is the most 
important conservation tank used for 
the storage of crude oil. The variable 
vapor-space tank is used almost entire- 
ly for motor and aviation-gasoline stor- 
age. The low-pressure tank is usually 
used for products with vapor pressures 
too high to be stored in the other types 
of conservation-type tanks. 


Floating-Roof, Conservation-Type Tank 

All standing storage losses have been 
reduced to the same common denom- 
inator; i.¢., standing storage losses are 
expressed as barrels per foot diameter 
per year per pound of true vapor pres- 
sure. In this connection, it should be 
carefully noted that wherever the term 
“true vapor pressure” appears in this 
report, it refers to the pressure deter- 
mined by taking the average Reid vapor 
pressure and converting it to true vapor 
pressure by means of the average tem- 
perature of the liquid. 


Storage-loss data, riveted tanks . . . The 
losses reported by investigators on all 


Members of Group “C” subcommittee in- 
clude E. L. Hoffman (chairman), Socony- 
Vacuum Oil Co., Inc., New York; N. Friz, 
Standard Oil Co., New York; R. N. 
Standard Oil Co. (Indiana), Chicago; 
H. L. O’Brien, Graver Tank & Manufactur- 
ing Co., East Chicago, Ind.; F. L. Plummer, 
Hammond Iron Works, Warren, Pa.; H. E. 
Simonson, Phillips Petroleum Co., Bartles- 
ville, Okla.; A. B. Stevens, General Petroleum 
Corp., Los Angeles; J. H. Wiggins, General 
American Transportation Co., Chicago; and 
I. L. Wissmiller, Chicago Bridge & Iron Co., 
Chicago 


Esso 


Giles, 


EVAPORATION LOSS 


riveted tanks vary from a low of 0.37 
to a high of 1.42 bbl. per foot diam- 
eter per year per pound of true vapor 
pressure. In most cases the data indi- 
cate that the loss rate is constant, re- 
gardless of the size of the tank con- 
sidered—although one company reports 
an increase in this figure as the tank 
diameter is increased. The data ob- 
tained by this company, however, do 
indicate that the rate of loss per area 
unit is constant. The committee be- 
lieves that the loss rate is not directly 
constant either with relation to diam- 
eter or area. However, the data do 
indicate that the approach to a con- 
stant value is more nearly met by using 
the tank diameter rather than the area. 

A weighted average of the test data 
available to the committee indicates that 
the standing storage loss should be: 

Floating-roof tank, riveted shell, dou- 
ble-seal: 0.56 bbl. per foot diameter per 
year per pound of true vapor pressure. 

It is not necessary to conduct fur- 
ther tests on this type of tank, because 
this figure should be attainable on all 
double-seal tanks in good condition 
where there is a good fit of shoe and 
seal to shell. 


Butt-welded tanks . . . On a butt-weld- 
ed tank it is possible to obtain a much 
closer fit of roof to shell than is the 
case with a riveted tank because of the 
absence of the rivet protrusions and lap 
joints. 

The available loss data indicate that 
standing storage losses on most types 
of welded tanks, both single and dou- 
ble-seal, do not vary greatly. The data 
indicate a loss expectancy on welded 
tanks ranging from 0.30 to 0.54 bbl. 
per foot diameter per year per pound 
of true vapor pressure. A careful anal- 
ysis of all data indicates that the aver- 
age standing storage-loss expectancy is 
as follows: 

Floating-roof tank, welded shell, sin- 
gle or double-seal: 0.49 bbl. per foot 
diameter per year per pound of true 
vapor pressure. 


In the case of the welded tanks, one 
of the contributors indicated an in- 
crease in loss with an increase in the 
size of the tank. It is believed that this 
increase is of relatively small magni- 
tude and, accordingly, may be disre- 
garded for most practical purposes. 


Tank comparisons ... Tc the extent 
that the data presented in this report 
may be considered conclusive, it is ap- 
parent that, if a floating roof is used on 
a riveted tank, it is good economy to 
use a double seal. When repairs are 
made, it is advisable, particularly on 
gasoline stocks, to install the secondary 
seal even though it was not furnished 
originally. 

As regards the comparison between 
welded shell tanks and riveted shell 
tanks, the welded tank naturally shows 
a somewhat decreased standing loss for 
the reason that a better fit can be ob- 
tained between shoe and seal, thereby 
decreasing the liquid surface exposed 
to the effect of evaporation and vary- 
ing wind velocities. 


Filling Losses 


The industry has customarily consid- 
ered that the filling losses on a floating- 
roof tank may be considered negligible 
for all practical purposes. Data ob- 
tained by one oil company indicate that 
an average filling-loss figure would be 
approximately of the order of 0.02 per 
cent of throughput. 

The filling loss may be considered 
as the sum of two separate losses: 

1. Loss due to wetting shell. 

2. Loss due to wicking. 

The loss due to wetting the shell is 
proportional to shell area and through- 
put, and tests which involve a rusty 
surface have indicated that these losses 
are of the order of 0.005 per cent of 
throughput. 

Losses due to wicking are induced by 
capillary action on the surfaces between 
the shell and the shoe, and they rep- 
resent a loss of the total constituents of 
the gasoline rather than any selective 
fraction thereof. It would seem that 
the magnitude of the wicking loss is 
determined by the degree of rusting of 
the shell and by the closeness of fit of 
the shoe to the shell. 

There are almost no reliable data on 
filling losses, and some of the data 
which are available were obtained on 
floating-roof tanks some 12 years ago. 

| However, filling losses would be affect- 
ed less by the type of floating roof 
employed than by the degree of rusting 
on the shell. 

Inasmuch as authorities agree that 
there is some filling loss which is usual- 
ly termed negligible, and as considerable 
data on losses generally are in excess 
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of what may be deduced from the stand- 
ing storage loss of 0.005 per cent shown 
previously, it has been agreed that a 
suitable compromise would be the use 
of an average figure of 0.01 per cent 
loss based on total throughput 

Filling losses, floating-roof tanks, all 


types 0.01 per cent of throughput 


Economics of Floating-Roof Tanks 


A conservation-type tank is justified 
tank or over another 
type of conservation tank only when 
the thereby result 
in a reasonable payout over the incre- 


over a cone-root 


economies secured 
mental cost incurred by its purchase. 

been convert- 
ed to “reasonable payouts” because such 


Calculations have not 
determinations are dependent on costs 
ot 
ture, and company policy 

factors Rather, have 
eral typical, but arbitrary 
the from conservation 
equipment for comparison with the 
value of losses from the unprotected 


conservation equipment, tax struc- 
among other 
chosen 
examples of 


we sev- 


value of losses 


equipment 

In the examples there 
three sizes of tanks with two through- 
The through- 


chosen are 
puts for each tank size 
given both barrels and in 
turnovers, indicated in Table 1. 

In Table 1, 6 and 20 turnovers an- 
nually were chosen for the reason that, 
for turnovers less than 6, the floating 
roof would not normally be 
whereas for turnovers greater than 20, 
the floating roof would normally al- 
ways be used. Intermediate conditions, 
of course, would require interpolation 

The average annual Reid vapor pres- 
sure has been assumed at 10 Ib. which, 


puts are in 


as 


used, 


at an average temperature of 60° F., 
will correspond to a true vapor pres- 
sure of 5.2 lb. The value of the gaso- 
line has been arbitrarily assumed at 
10.0 cents per gallon, or $4.20 per 
barrel 

If it is desired to compute 
based on different sizes of tanks and on 
these data for throughputs, Reid vapor 
pressure, temperature, and laid-down 
cost, it can be done as in the examples 
given in Table 1. 


losses 


Conclusion 


As the floating-roof tank has a very 
low filling loss, it is particularly ad- 
vantageous when products with a high 
throughput rate are stored, viz., when 
the number of annual turnovers is great. 
The economics must be determined as 
indicated in the foregoing discussion. 
In the of crude and stocks 
ot lower volatility or value, a larger 
number of turnovers would be neces- 
sary to insure arriving at a reasonable 
payout. 

By means of the foregoing descrip- 
tion, formulas, and accompanying nu- 
merical results, it is felt that the eco- 
nomic feasibility of floating-roof tanks 
can be determined with reasonable ac- 
curacy. Independent of payout periods 
derived from the reduction of evapora- 
tion losses, there are several character- 
istics of floating-roof tanks which may 
indicate their selection over other types 
of conservation equipment. In the stor- 
age of sour crude, for instance, floating 
roofs enjoy a distinct advantage in that 
the vapor space- present in all other 
types of storage—is virtually eliminated. 

Another consideration of petroleum- 


case oils 


TABLE 1 


Bbl 


Size Turnovers 


(times) 


Throughput 
(bbl.) 
120,000 


20,000 


400,000 


330,000 


§§.000 


, 100,000 


480,000 


80,000 


Losses on Floating-Roof 


Tanks—Motor-Gasoline 


£600,000 


Pontoon-Roof Welded Tanks, Single or 


Double Seal 


( 
Tank capacity, bbl 
Annual throughputs (turnoy 6 
Annual loss, bbl 
Standing 
Filling 


Value of loss 


Increase in maintenance over cone-roof 


$1,069 


Total annual equivalent loss 
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20,000 


Case III 
80,000 


Case II 
$5,000 


ase I 


20 


40 


193 288 


$811 $1,210 $1 
76 628 


$1,187 $1,838 
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product storage, in which the floating 
roof to particular advantage, 
would be that of attendant fire hazard 

On the other hand, the floating root, 
to be successfully operated in severe 
northern climates, will probably require 
Snow and 
must be re- 


stands 


diligent maintenance. ice 
which collect on the roof 
moved if there is danger of overload 
The more severe the winter conditions, 
the more care is required in operation 
even to the extent that floating roots 
may be eliminated from consideration 
Floating-roof tanks are more diffi- 
cult to gage accurately, particularly 
when the roof is not floating but 1s 
resting on its supports. However, this 
necessarily a serious limitation 
operation, the roof 
It is also important, 
to account 


or 


is not 
for, in normal 
should be floating 
in the interest of 
for such 
water 


accuracy, 


overloads as snow, ice, 


The Low-Pressure-Type Tank 
Breathing losses . . . In the previous 
general discussion it has been pointed 
out that, from the theoretical approach 
at least, it is normally not difficult to 
estimate a design pressure which will 
eliminate breathing from the 
product stored. For most standard gas- 
olines, breathing losses may be almost 
entirely eliminated by a pressure set- 
ting of 242 psig 

A careful survey of pressure tanks 
in general, however, has indicated that 


losses 


some Vvapor-escape losses may occur, al- 
though in some cases the rate of loss 
experienced was quite low. Because, 
in general, the tanks tested and their 
venting equipment had been well main- 
tained, it may be concluded that there 
are two possible conditions under which 
breathing losses may be experienced 
from pressure tanks, (1) there may be 
leaks in the tank or fittings, and (2) 
there may be automatic venting of the 
tank due to temperature rise. 

Although for all practical purposes 
breathing losses are slight, some do 
occur, and may be listed empirically as 
5 per cent of the breathing losses ex- 
perienced in cone or fixed-roof tanks. 
Even this conclusion will only be valid, 
however, if every precaution is taken 
to assure that tank fittings and vent- 
ing equipment are in good condition 
and that the tank itself is substantially 
vaportight: 

Breathing loss, low-pressure tanks, all 
types 5 per cent of cone-roof-tank 
breathing losses. 


Filling losses . . . In a discussion of fill- 
ing losses, it is important to note that 
filling losses will occur only if the 
vapor pressure of the product is suf- 
ficiently low so that air is drawn into 
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UNSURPASSED 


FORGED STEEL 


FITTINGS 


Screw-End and Socket-Weld Types 


Since Watson-Stillman engineers first developed their special line of 
forged steel fittings to meet the service conditions of the Petroleum 
Industry, the W-S double-diamond trade-marked fitting has been iden- 
tified with longer, more dependable life and lowest per-year cost in all 
phases of the industry’s operations. 
Precision-machined from solid drop-forged steel bodies, Watson-Still- 
man fittings are much less subject to unscheduled outages than fittings 
made from other materials or by other methods of fabrication. Being 
stronger, they are much smaller and lighter . . . bringing economies in 
weight and space all the way down the line. Their denser, tougher 
metallic structure is more resistant to corrosion, vibration, shock, and 
all types of stresses—including internal pressure and creep—than other 
types. 
Yes, there are many reasons why W-S double-diamond fittings are pre- 
ferred by all industries. Want more information? See your Watson- 
Stillman distributor or write direct. 

* Stronger ¢ Smaller * Lighter * Tighter 

° More Uniform * Lower Service Cost 

SOLD THROUGH LEADING DISTRIBUTORS . . . EVERYWHERE 


FOTIA LA SAL Mh tegen STRIBUTOR PRODUCTS DIVISION 
ESTABLISHED 1848 ROSELLE, NEW JERSEY 


Designers and Manufacturers of Forged Steel Fittings, Hand Pumps, Jacks, Wire Rope Shears, Pipe Benders and Hydraulic Equipment 
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the vapor space, or if filling is done at 
such a rate that equilibrium conditions 
are not maintained continuously be- 
tween the vapor and the body of the 
liquid, thus resulting in a possible build- 
up of pressure 

Inasmuch as we are considering only 
stabilized refined gasolines (or natural 
gasolines used for blending purposes) 
in our discussion, it is inevitable that 
air is drawn in, and filling losses do 
occur and must be considered. 

The amount of the loss may be es- 
timated as follows: Assume 
be almost empty or partly filled, with 
the vacuum vent on the verge of open- 
ing and a mixture of air and vapor in 
the vapor space. As the vessel is filled, 
the air is compressed, thus increasing 
its partial pressure; and vapor con- 
denses so that its partial pressure re- 
mains practically constant. Finally, the 
total pressure becomes equal to the gage 
pressure at which the pressure-relief 
vent opens. From this time on, as fill- 
ing continues, the saturated air-vapor 
mixture in the vapor space will be dis- 
placed through the pressure-relief vent 
until filling ceases and, therefore, this 
vapor will be lost 


a vessel to 


When a pressure tank is filled, vent- 
ing will not start immediately, but will 
be delayed in accordance with the op- 
eration of several variables as follows 

1. The pressure in the tank at the 
start of filling in relation to the maxi- 
mum operating pressure 

2. The volume of the 
above the liquid 

3. The effective vapor pressure of 
the liquid in the tank and the filling 
liquid 

4. Atmospheric during 
time of filling with reference to tem- 
is the temperature rising 


V apor Space 


conditions 


perature; i.e., 
or falling? 

5. The amount of air in the tank 

6. The rate of filling 

There are other variables, but these 
are the most important. Based on actual 
test data, it may be stated as a general 
conclusion that, if a tank has up to 10 
turnovers per year, particularly if the 
fills are of relatively small amount, it 


vented vapor. These values are then 


used in the equation: 


Gallons of gasoline lost during venting 


aye 


ae 


(7.5) (30) 


where 

V = volume of fill after venting starts (de- 
termined by gage readings) 

vapor pressure of 


effective gasoline, 


psia 


temperature of vapor, °F., absolute 

It is apparent that, for all practical 
purposes insofar as motor gasolines are 
concerned, when venting has once 
started the rate of similar to 
that in a cone-roof or variable vapor- 
space tank 

Filling losses, low-pressure tanks, all 
types—for motor gasoline—O to 10 
turnovers annually 75 per cent of 
cone-roof tank-filling losses. 

For motor gasolines the rate of loss 
is still about the same for more than 
10 turnovers, i.e., 75 per cent of cone- 
roof filling losses; but, for more than 
10 turnovers, economics would usually 
dictate another one of the various types 
of conservation tanks. 


loss is 


Economics . . . A pressure-type tank is 
justified over a cone-roof tank or an- 
other type of conservation tank only 
when the economies secured thereby 
result in a reasonable payout over the 
incremental cost incurred by its pur- 
chase. 

In general, the major disadvantage 
of the pressure tank is the high initial 
cost and, in this respect—regardless of 
the actual design used—it usually com- 


pares unfavorably with most other types 
of conservation tanks. 

If there is apt to be any shell cor- 
rosion, this difficulty may be accentu- 
ated in view of the fact that the thin- 
ness of metal in the design of the 
spheroid will not permit of much loss 
of metal due to corrosion and, in cases 
of this kind, the allowable liquid level 
and possibly the working pressure may 
have to be reduced. 

A second serious difficulty is that, 
obviously, because of the pressure in- 
volved, the pressure tank cannot be 
interconnected with a cone-roof tank. 

The vertical-shell pressure tanks, both 
with noded and flat bottoms, appear 
to overcome many of the spheroid dis- 
advantages, particularly that of cost, 
but they are rather limited in size. Al- 
though cheaper (per barrel of capacity) 
than the standard spheroid, they are 
usually more costly than the flexible- 
diaphragm type of tank 


Examples . In the examples chosen 
there are three sizes of tanks with two 
throughputs for each size. The size of 
tank, throughput in barrels turn- 
overs are given in Table 2 

In the examples given it was assumed 
that motor gasoline was the product 
stored’ at a true vapor pressure of 5.2 
lb. The annual Reid vapor 
pressure has been assumed at 10 Ib. 
which, at an average temperature of 
60° F., will correspond to a true vapor 
pressure of 5.2 Ib. The value of the 
gasoline has been arbitrarily assumed at 
10.0 cents per gallon, or $4.20 per 
barrel. 

The data on breathing losses repre- 
sent 5 per cent of the value obtained 


and 


average 


TABLE 2 


55,000 


80,000 


Losses on Low-Pressure 


—Case I— 


—Size of tank 
Bbl. Ft 
20,000 


Throughput Turnovers 
(bbl.) (times) 

60 x 40 60,000 3 
200,000 

165,000 

§50,000 

240,000 

800,000 


100 x 40 


120 x 40 


Tanks 


Case Il Case HI— 


should normally be possible to delay 
the start of venting until 25 per cent 
of the total liquid fill has been added 
to the tank. 

Once venting has started, the loss 
during subsequent filling may be plot- 
ted with sufficient accuracy by a sim- : Sentiten 5 29 ; . 99 
ple equation. To determine the loss, it > Filling 234 1 936 
is necessary to know the total volume nied sia ne 
of vented air-vapor mixture which may Total 263 1,035 
be found from the gage readings and 
vapor-space temperature, as well as the 
effective vapor pressure, which may be 
determined by analysis of samples of 


93 10 3 10 3 10 
Turn- Turn- Turn Turn Turn- 
overs overs overs overs overs 
Tank capacity, bbl 20,000 20,000 55,000 55,000 80,000 
Number of days in service 365 365 365 365 365 365 
Throughput, bbl. per year 60,000 200,000 §50,000 800,000 
Annual loss, bbl 


Turn 
overs 
80.000 


165,000 240,000 


$416 $1,105 $1,109 $3,003 $1,596 $4,347 


Value of loss 


*Three turnovers were chosen arbitrarily, but might represent a typical condition of use. 
Obviously, for 0 turnover, there could only be a slight breathing loss. 
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for cone-roof tank-breathing losses in 
report on “losses for cone-roof tanks.” 
(Tanks are one-half full, and painted 
aluminum.) 

The filling losses shown in the ex- 

amples would be reduced as the vapor 
pressure of the gasoline product stored 
increased—to the point that, where the 
true vapor pressure of the product was 
sufficiently high under all conditions, 
the filling losses would approach zero. 
In fact, for stocks of sufficiently high 
vapor pressure, the low-pressure tank is 
the only type which should be consid- 
ered. 
In limiting our operating pressure to 
2 to 15 psig., however, we are au- 
tomatically restricted to natural gaso- 
lines and to motor gasolines which may 
or may not contain some admixture of 
natural gasoline. 


%1 


Results . . . Two factors are found to 
greatly calculations of vapor 
losses from low-pressure tanks: 


affect 


|. The effective vapor pressure of 
gasoline in a storage tank is apt to be 
a very different quantity from the vapor 
pressure corresponding to the temper- 
ature of the liquid. The proportion of 
gasoline vapor to air in one spheroid 
tested was found to be consistently 
higher than predicted by the “law of 
partial pressure,” using a gasoline vapor 
pressure corresponding to the temper- 
ature of the body of the liquid. 

This, of course, might represent a 

supersaturation, but extreme 
doubt is felt that any such condition 
could exist for any length of time. The 
method of analysis of vapor samples 
offers a means of arriving at effective 
vapor pressures and surface tempera- 
much more practical than any 
means of direct measurement. 
2. Care must be taken that proper 
correction is made when the value of 
30 cu. ft. of vapor per gallon of gaso- 
line is used. It must be remembered 
that a gallon of gasoline occupies 30 
cu. ft. when at a temperature of 60 
F. and under a pressure of 14.7 psi. 
When the vapor being considered is at 
another temperature or pressure than 
this, correction must be applied. If the 
pressure of the vapor is P and its abso- 
lute temperature is T, then the cubic 
feet per gallon of gasoline is: 


a ae 


520 


State of 


tures 


* 


There are three possible conditions 
under which losses may occur from 
low-pressure tanks. Following are some 
suggestions as to how these results may 
be applied in the future, under each 
of the three conditions: 


1. There may be leaks in the tank 
or fittings. ‘ 

2. There may be automatic venting 
of the tank due to temperature rise. 

3. Vapors are lost during filling of 
tanks. The amount of the vapors lost 
may be determined theoretically and 
with a reasonable degree of accuracy. 
The most economical method of opera- 
tion would include the following: 

(a) Deliveries to the tank should 
preferably be made in the afternoon or 
evening, rather than in the forenoon, 
so that periods of falling temperature 
may be obtained. 

(b) At the time of filling, the tank 
inventory should be low, consistent 
with good operating practice. 

(c) Displacement losses are mini- 
mized by more frequent receipts of 
lesser volume. 

These conclusions are applicable only 
when they do not conflict with good 
operating practice. Thus, in winter 
time, it may be necessary to carry high- 
er inventories to forestall possible fail- 
ure of delivery. 

The Variable Vapor-Space Tank 
Standing storage losses . . . The vapor- 
storage capacity of the variable vapor- 
space tank system, whether an _ inte- 
grated or separate unit, is so designed 
that, under all normal conditions of 
operation, breathing losses are substan- 
tially eliminated. The size would nat- 
urally depend on the amount of vapor 
space in the conservation tank and 
any interconnected cone-roof tankage, 
which may be subject to expansion; 
and, for most practical purposes in 
minimizing losses, the average liquid 
innage in the tank system is consid- 
ered in the range of empty to half full 
(vapor capacity would range from 100 
to 50 per cent of total capacity). 

A practical compromise, used by 
some companies and suggested by some 
manufacturers, is that the total tank 
innage be assumed not to go below 
one-third full, in which case the fixed 
vapor space would be two-thirds of 
the total tank capacity. This does not 
mean that, if the total average liquid 
innage is less than one-third full, there 
will be breathing losses, inasmuch as 
the other factor in design, viz., the in- 
crease in temperature of the vapor 
space, is predicated on a higher than 
average daily temperature fluctuation. 

The vapor capacity of the total vari- 
able vapor-space tank system will nor- 
mally approximate 8 per cent of the 
total liquid capacity, with a range of 
from 6 to 10 per cent. 

Standing storage-loss data . . . If the 
system has been properly designed, 
breathing losses as experienced by the 
cone-roof tank are theoretically elimi- 


nated and, in practice, substantially 
eliminated. Even with proper design, 
however, breathing losses are not com- 
pletely eliminated for the following rea- 
sons: 

1. In ali variable vapor-space sys- 
tems, especially those operating at 2 to 
3 oz. per sq. in. pressure, the tanks and 
accessories must be absolutely vapor- 
tight to prevent vapor leaks. Some 
vapor losses may be incurred in gaging 
and sampling operations. 

2. On liquid-seal lifter tanks, there is 
a solubility effect of the vapor in the 
seal liquid and consequently evapora- 
tion of the absorbed liquid. Some con- 
densate also may find its way into the 
seal liquid and evaporate. 

3. On flexible-diaphragm type of 
tanks and, to a lesser extent on dry- 
seal lifters and gasholders, there is the 
effect of permeability of vapor through 
the flexible-diaphragm membrane. 

There is the usual scarcity of field 
data on variable vapor-space tanks, but 
some Chenicek and Whitman data 
taken on liquid-seal lifter tanks some 
12 years ago indicate that breathing 
losses are, in fact, experienced. Recent 
gage data on flexible-diaphragm tanks 
also indicate breathing losses; and, al- 
though in both cases at least a portion 
of this loss may be ascribed to vapor 
leaks sustained in gaging and sampling 
operations and in auxiliary equipment, 
it is difficult to indicate the relative 
value of controllable and noncontrol- 
lable loss. 

The following breathing losses, then, 
may be predicted based on our present 
knowledge: 

Breathing losses, variable vapor-space 
tank, integrated and separate = 10 per 
cent of equivalent cone-roof tankage 
breathing losses (actual loss varies from 
5.0 to 15.0 per cent). 

The figure of 10.0 per cent refers to 
equivalent liquid capacity only. 


Filling losses . . . In this regard, all vari- 
able vapor-space tanks or systems will 
undergo the same losses; i.e., there will 
be no filling loss until the full vapor ca- 
pacity of the tank or system has been 
reached and, after this time, additional 
filling will result in losses substantially 
the same as those experienced by a 
cone-roof tank. 

The point at which venting will start 
is dependent upon many factors, chief 
among which are the total vapor ca- 
pacity of the system, the amount of 
available excess vapor capacity at the 
time filling is started, the total amount 
of filling, and whether there are con- 
current withdrawals. In connection 
with throughputs, losses are greater 
when larger individual batches are re- 
ceived. 
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Steamer and barge deliveries usually 
represent large batches and high filling 
losses; pipe-line deliveries represent in- 
termediate batches and losses; whereas 
truck-transport and tank-car deliveries 
usually represent relatively small 
batches and low filling losses. Other 
factors include the rate of change of 
temperature in the vapor space, wheth- 
er rising or falling, as well as the true 
vapor pressure of the product being 
handled 


Accordingly, it is necessary to know 
all the factors relating to a particular 
before an estimate of the 
filling loss to be expected can be made 
with any degree of accuracy. Under 
conditions usually experienced, this will 
average from as low as 25 per cent to 
as high as 90 per cent of equivalent 
cone-root tank-filling losses. 


installation 


In estimating savings in filling losses 
in variable Vapor-space systems where 
normal design bases have been used, it 
is customary to consider that the sys- 
tem, at the time filling starts, has one- 
half of the total excess vapor capacity 
available for reduction of filling losses. 
If the average amount of fill and other 
pertinent factors are known, an approx- 
imation can be made of the savings to 
be realized. As with the pressure tank, 
although it is impossible to attempt to 
indicate exactly when venting starts, we 
have selected a reasonable average per- 
centage of cone-roof losses, and these 
data are as follows: 


Filling losses, variable vapor-space 
tanks, all types, for 0 to 10 turnovers 
annually 75 per cent of cone-root 


tank-filling losses. 


Economics . . . A conservation-type 
tank is justified over a cone-roof tank, 
or over another type of conservation 
tank, only when the economies se- 
cured thereby result in a reasonable 
payout over the incremental cost in- 
curred by its purchase. 

In comparison with a cone-roof tank, 
it is obvious that the greater the 
throughput in the tank, up to a certain 
limiting value, the greater the advantage 
of the variable vapor-space tank over 
the cone-roof tank. 

In the examples chosen there are 
three sizes of tanks with two through- 
puts for each tank size. The through- 
puts are given both in barrels and in 
turnovers, as indicated in Table 3. 

The data on breathing losses and 
filling losses shown in Table 3 were 
taken using percentages of the cone- 
roof loss obtained from the report on 
“Losses From Cone-Roof Tanks” (tanks 
one-half full, aluminum paint). In the 
foregoing examples three turnovers an- 
nually were chosen arbitrarily, but 
might represent a typical condition of 
For more than 10 turnovers an- 
nually, the floating-roof tank would 
probably be used. Intermediate con- 
ditions, of course, would require inter- 
polation. 

The average annual Reid vapor pres- 
sure has been assumed at 10 Ib. which, 
at an average liquid temperature of 
60° F., will yield a true vapor pressure 
of 5.2 Ib. The value of gasoline has 
been assumed at 10.0 cents per gallon, 
or $4.20 per barrel. If it is desired to 
compute losses based on different size 
tanks and for different throughputs, 
Reid vapor pressure, temperature, and 


use. 


TABLE 3 


20,000 


55,000 


80,000 


——Size of tank— 


Throughput Turnovers 
(bbl) (times) 
60,000 3 

200,000 10 
165,000 3 
$50,000 10 
240,000 3 
800,000 10 


Bbi Ft. 


60 x 40 
100 x 40 


120 x 40 


Losses on Variable Vapor-Space Tanks 


—Case I— 


%3 


—Case III—— 
10 3 *3 10 


laid-down cost, this can be done as in 
the foregoing examples. 


Conclusion 


A comparison of the losses on low- 
pressure tanks with those on variable 
vapor-space tanks indicates that the loss 
on low-pressure tanks is slightly less. 

A much smaller variable vapor-space 
tank, either as an integrated or sepa- 
rate unit, would secure substantially 
the same savings as the pressure tank 
at a considerably lower increment of 
cost over the cone-roof tank. Finally, 
although the liquid and dry-seal lifter 
tanks are somewhat more expensive to 
construct than the flexible-diaphragm 
type of tank, all past experience has 
indicated that they are reasonably fool- 
proof in design insofar as major main- 
tenance problems are concerned. 

The experience with the flexible-dia- 
phragm type of tank is much less com- 
plete, but more experience and prob- 
ably more development with flexible 
diaphragms will be necessary before the 
full possibilities of this tank are real- 
ized. For the storage of gasoline and 
related products in the approximate 
range of 3 to 10 turnovers, the vari- 
able vapor-space tank should be inves- 
tigated, particularly for application at 
marketing terminals. Special conditions 
might warrant even greater throughputs. 

In the case of motor gasolines and 
purely for purposes of general infor- 
mation, the following may serve as an 
approximate guide: In the range of zero 
to six turnovers, the variable vapor- 
space tank is usually preferred and rec- 
ommended over the cone-roof tank. In 
the range of zero to three turnovers, this 
may involve a close decision; but, in 
the range of three to six turnovers, the 
conservation tank is usually indicated. 

In the range of 6 to 18 turnovers, 
either the variable vapor-space or the 
floating-roof tank is recommended. The 
variable vapor-space tank is usually pre- 
ferred in the range of 6 to 10 turnovers; 
and the floating-roof tank, in the range 
of 10 to 18 turnovers. The floating- 
roof tank is almost always preferred for 
more than 18 turnovers. 

The low-pressure tank is generally 


Turn- Turn- Turn- 
overs overs overs 
(bbl) (bbl.) (bbl.) 
20,000 80,000 80,000 
365 365 365 
200,000 240,000 800,000 


Turn- 
overs 
(bbl) 
20,000 

365 
60,000 


used in the same range of turnovers as 
the variable vapor-space tank, but is in- 
frequently used in the case of motor 
gasolines because of its relatively high 
cost. For products of higher volatility, 
however, it may represent the only prac- 
tical type of storage, and an example 
of this is natural gasoline, or crude oil 
to which natural gasoline has been 
added. 


(bbl.) 
$5,000 
365 
165,000 


Tank capacity, bbl 
Number of days in service 
Throughput, bbl. per year 
Annual loss, bbl 


§5,000 

365 
§50,000 
1. Breathing 57 5 
2. Filling 70 234 
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7 143 143 
193 644 


336 787 


198 
281 


198 
936 


1,134 


479 


Total 


127 


Value $533 $1,222 $1,411 $3,305 $2,012 $4,763 


of loss 


Reference 


1. Walter F. Rogers, “Method for Calcu- 
lating Oil Evaporation Losses,” Petroleum 
Engr. 9 (9) 39 and 9 (10) 48 (1938). 


*Three turnovers were chosen arbitrarily, but might represent a typical condition of use. 
Obviously, for 0 turnover, there would be only a slight breathing loss. Does not include 
replacement cost of membrane. 
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Have you a “good neighbor’ policy? 


How to Plan a 


Waste-Disposal 


Program... 


in urban areas 


by Francis C. Moriarity* 
and Max M. Fisher* S| L 


HE problems of refinery waste dis- 

posal have been compounded by the 
use of modern refining processes which 
have noxious liquids and gases as by- 
products 

Among the problems faced by re- 
finers in urban areas are (1) the burn- 
ing of high-sulfur vapors, (2) the treat- 
ment of plant sewer water, (3) neutral- 
ization of spent caustic and receiver 
waste water, and (4) smoke abatement. 

The need for exercising utmost care 
in disposing of refinery wastes goes be- 
yond the individual interests involved. 
Any laxity in this direction can but re- 
flect on the entire industry 


Refinery Wastes 


Waste materials fall naturally into 
three general classifications, solid, liq- 
uid, and gaseous. The handling of each 
of these encompasses, typically, two 
phases: first, the steps taken to reduce 
their volume, or to eliminate them com- 
pletely; and, second, the ultimate meth- 
od of disposal. 

The solid wastes of normal refinery 
operation occur primarily as byprod- 
ucts of the adjuncts used in processing. 
For detailed information, the reader is 
referred to the excellent treatises on 
the sources and extent of particulate 
wastes in Volume II of the A.P.I. Man- 
ual on Disposal of Refinery Wastes. 


Liquids . . . Liquid wastes have been 
amply considered in the available lit- 
erature. Volume I' of the A.P.I. man- 

*Aurora Gasoline Co., Detroit 


at mid-year meeting of A.P.I. Division of Re 
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fining, San Francisco 
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COMPRESSOR SYSTEM continuously 


draws vapors 


from crude storage tanks, discharging them directly to a 
furnace where they are burned. Fig. 1. 
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GASOLINE BLENDING-TANK vapor spaces are connected with the vapor 
space of a Hortondome, which has a compensating membrane to receive or 
discharge vapors as needed in the blending operations. Fig. 2. 


ual is a comprehensive study of the 
occurrence and control of oil in refin- 
ery waste waters. For the more com- 
plex problem of removal of sulfides and 
mercaptans from plant receiver waters 
and spent caustic solutions, chemical 
treatment may be required.® Also in 
the instances of need for mechanical 
separations, such as in the 
emulsion breaking, chemical treatment 
is often employed. 


case ol 


Gases . . . Because of the volatile char- 
acter of many products, and because of 
the use of processes which involve the 
application of large quantities of heat 
with their accompanying vapors and 
flue gases, wastes of the gaseous type 
are numerous in refineries. 

An idea of their extent may be ob- 
tained from Armistead,* who, in de- 
scribing plant losses and conservation, 
gave a brief summary of the variety of 
factors which contribute to atmospheric 
pollution. In this lies the key; for the 
final ultimate discharge to the atmos- 
phere of gaseous wastes, smoke, and 
suspended particles is the common de- 
nominator of the situation. 

The release in excessive amounts of 
anything other than the normal con- 
stituents of the atmosphere must be re- 
stricted.? Thus it becomes apparent, for 
example, that the total combustion of 
pure hydrocarbons affords us no pol- 
lution problems. Kt is the impurities in 
the fuel and imperfect combustion 
which give difficulty. These appear as 
contaminants such as smoke, carbon 
monoxide, and sulfur dioxide. 

Even the discharge of pure hydro- 


carbons from tank-venting systems,’ 
process equipment, trucks, and unno- 
ticed leaks, although apparently harm- 
less, may be the medium whereby the 
odors of constituents in smaller con- 
centrations are intensified to the point 
where they become a definite annoy- 
ance. : 


Predicted pollution . . . References ap- 
pear in the literature which predict, 
with sufficient accuracy, the contami- 
nation to be expected from a given set 
of conditions. Sutton, '* and Bo- 
sanquet and Pearson,° give correla- 
tions for dispersion and for ground con- 
tamination from stacks. Many instru- 
ments are available to measure the ac- 
tual pollution present.'’ In some cases 
equipment is available to combat cer- 
tain problems 


Corrective Measures 

It is important to realize, in taking 
steps to combat waste-disposal prob- 
lems, the existence of two main ingre- 
dients necessary to an adequate ap- 
proach. Practice has shown that either 
without the other must fail in the over- 
all effort. 

1. Attitude: The attainment of a 
proper attitude on the part of manage- 
ment and personnel is an achievement 
greatly to be desired, but difficult to 
accomplish. The task is time-consum- 
ing, and requires a great deal of pa- 
tience. 

First, and certainly of prime impor- 
tance, is the indoctrination of both 
employes and management with an hon- 
est desire to be good neighbors. By in- 
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CAUSTIC-NEUTRALIZATION SYSTEM makes use of flue gas 
from catalytic cracking unit to neutralize spent-caustic treating solu- 


tions. Fig. 3. 


culcating an awareness of and respect 
for waste problems, we believe the 
greatest single forward step is accom- 
plished. 

Second is an attitude of cooperation 
with the interested governmental or- 
ganizations. Today ovr company so- 
licits the advice, inspection, and coun- 
sel of all local bureaus entrusted with 
the control of industrial influence on 
public health and safety. Coordination 
of effort has resulted in the continual 
growth of understanding and in the re- 
spect of our community. 

2. Action: Adequate treatment and 
disposal of our refinery wastes have ne- 
cessitated many mechanical changes 
and additions to our refining equip- 
ment. We should like to present sev- 
eral of these as examples of possible 
solutions to problems frequently faced. 


1. Crude-oil-storage vapors... As in 
most refineries today, a portion of the 
crude oil we process is of high sulfur 
content, containing relatively large 
amounts of hydrogen sulfide. Crude oil 
enters by pipe line—avoiding the tank- 
car venting problem—and is discharged 
into the refinery crude tanks. 

Because these tanks are continuous- 
ly filling or emptying, the changing 
volume of free vapor space in these 
fixed-roof tanks must be vented. When 
our refinery was small, the amount of 
this release was too small to be classi- 
fied as a nuisance. At present, if they 
were vented to the atmosphere, the 
gases from this source would cause 
appreciable pollution. 

This condition is avoided by the use 
of a compressor system (Fig. 1) which 
draws vapors continuously from these 
tanks, discharging them directly to a 
furnace where they are burned. 

We should like to call attention to 
this as a case in point of the benefits 
to be gained by close cooperation with 
local authorities. A complaint of dis- 
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TREATED WATER OUT 


WASTE WATERS from refinery receivers are countercurrently con- 
tacted with a flue gas stream from the catalytic cracking unit. Odor- 


ous compounds are removed in the flue gas, which is then burned in 


a furnace. Fig. 4. 


colored paint on the houses in the 
neighborhood occurred on the day fol- 
lowing the arrival of our first ship- 
ment of sour crude oil. 

A short rain squall the night before 
had provided conditions under which 
hydrogen-sulfide vapors could have 
caused this difficulty. The joint efforts 
of our staff and the engineers of the 
Detroit Smoke Abatement Bureau, who 
were immediately called, resulted in 
locating the source of contamination. 
Within 48 hours the necessary correc- 
tive measures had been agreed upon 
and installed. 


2. Fractionator and stabilizer vapors... 
The overhead gasoline from the crude 
units is condensed under moderate pres- 
sure, then charged immediately from 
the overhead receivers to a stabilizer. 
Here hydrogen sulfide is removed, by 
fractionation, prior to rundown storage 
without the use of caustic. Both the 
vented receiver gases and the stabilizer 
gases, both of which contain appreci- 
able quantities of hydrogen sulfide, are 
burned as plant fuel. 

In addition to crude and vacuum fa- 
cilities, we operate a catalytic crack- 


SETTLING 
TANK 


ing unit, a viscosity-breaking unit, a 
gas-concentration unit, a polymeriza- 
tion plant, and a catalytic reformer. 
With the exception of gas concentra- 
tion and polymerization, these processes 
produce gases which contain hydrogen 
sulfide and mercaptans. These gases are 
all handled under pressure, and are 
burned before discharge to the atmos- 
phere. Some liquid streams are caus- 
tic-washed or treated with diethanol- 
amine for hydrogen-sulfide removal. 


3. Finished gasoline vapors . . . Vapors 
from the gasoline-blending tanks are re- 
covered in a Hortondome system.’ Al- 
though these tanks, if vented to the at- 
mosphere, would not release malodor- 
ous compounds, inasmuch as they are 
all doctor-sweet, they would, never- 
theless, add a considerable amount of 
hydrocarbon vapors to the air. 

Each of the blending-tank vapor 
spaces is connected the vapor space 
of the Hortondome itself (Fig. 2), where 
a flexible membrane provides a com- 
pensating volume to receive or dis- 
charge vapors displaced in blending op- 
erations. For safety, vent valves and 
flame arresters are provided in all cases. 
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used to remove oil suspended in water 


before the water is discharged to the sewers. Fig. 5. 
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In the measurement or control of liquid level — whether your problem involves 
turbulent, viscous or corrosive liquids, open tanks or closed pressure vessels 

— Foxboro offers complete diversity of premium-quality instruments to 

meet the requirements . . . and unmatched application experience to 


guide specification or design of the most efficient system for your operation. 


INDICATORS * RECORDERS * CONTROLLERS 


diaphragm, bubble tube, float, and differential pressure 
measuring systems for open or closed vessels 


PNEUMATIC OR ELECTRONIC TRANSMISSION 
* CONTROLLED VALVES 


OXBOR 


Reg. U. S. Pat. Off. 
40 years, specialists in the measurement and control 


nae flow, liquid level, humidity .. . 

















This system has reduced gasoline losses 
sufficiently to show a reasonably short 
payout; and, in our opinion, it has ap- 
preciably mitigated the waste-disposal 
problem 


4. Flue-gas neutralization . . . Large 
volumes of flue gas, readily available 
at a pressure of 15 psi. from our cata- 
lytic cracking unit, are used to neutral- 
ize spent-caustic treating solutions, thus 
disposing of what was once a serious 
problem.* In this process (Fig. 3) a 
batch of spent caustic containing chief- 
ly sodium sulfides, bisulfides, and or- 
ganics, is reacted with the carbon di- 
oxide of the flue gas 

The chemical action and physical 
stripping action of hot flue gases on 
the circulating liquid serves to react, 
volatilize, and remove the objectionable 
mpurities. The disengaging drum, pri- 
marily an extension for the batch ca- 
pacity of the system, serves also as a 
knockout pot for the exit gases. These 
gases subsequently are fed through a 
steam-aspirated burner to a heater be- 
fore discharge to the atmosphere. The 
remaining solution of sodium carbon- 
ute and bicarbonate is released to the 
city sewer 

The waste waters drained from re- 
finery receivers are treated in an ana- 
logous manner (Fig. 4). Flue gases are 
passed through a plate absorption col- 
imn, countercurrent to the continuous 
tlow of liquid cascading down the 
trays The odorous compounds are 
stripped from the water, thus permit- 
ting its safe discharge; whereas the ef- 
tluent gases are burned in a furnace. 


5. Plant sewage treatment . . . Oil sus- 
pended in water must be removed be- 
fore discharge to the sewers. For this 
purpose we employ an A.P.I. separator 
ind an emulsion-breaking system (Fig. 
5). Oil skimmings from the A.P.I. sep- 
irator are charged to the first tank of 
the treating system for further clarifi- 
cation, with the use of heat from low- 
pressure steam coils. Water is drained 
trom this tank. 

The skimmings and unbroken emul- 
sion, if in need of additional clarifica- 
tion, are processed in the second tank 
by addition of sodium carbonate solu- 
tion and, at times, a patented chemical 
treating agent; then heated with live 


steam and, finally, settled. Water is | 


drained to the sewers, and the oil skim- 
mings are combined and returned to 
crude-oil storage. 

To avoid contamination of the crude 
oil with cracked products, a small trap 
is also operated ahead of the main sep- 


irator which separately skims crack- | 


ing-plant drainage. The skimmings are 
then returned to the cracking-unit flash 
chamber. The use of the emulsion- 
breaking system in conjunction with 
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THE CORRECT FASTENER 
FOR THE JOB! 

Precision and Quality Work- 
manship, backed up by 38 
years of Erie experience, are 
yours for thoughtful buying. 
Whether you require a fastener 
made from carbon, alloy or 
stainless steels, to special de- 
sign, to exacting specifications, 
Erie fasteners will save you 

time and expense .. . from 

your planning, to procure- 
ment, to fabrication. Sub- 

mit your fastener require- 
ments to us, Erie Service 
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MARLOW pumps combine 
the long-range efficiency of 
centrifugal pumping with 
positive self-purging action. 





* 





Ton the drilling rig 


MARLOW pumps are the 

“spark-plugs”’ of the 

water supply: 

= FOR FIRE PROTECTION 

® FOR PRIMING MUD PUMPS 

"FOR PUMPING WATER TO 
AND FROM SLUSH PIT 

® FOR CLEARING OUT WASTE 
ACCUMULATION UNDER 
DERRICK FLOOR 

*"FOR DRINKING WATER 
SUPPLY 

*AND FOR GEOPHYSICAL, 
PRODUCTION AND PIPELINE 
OPERATIONS. 








MARLOWS are preferred because they are efficient, 


dependable and durable. They are job-engineered for 


faster priming—at higher suction lifts—and to handle 


more water at easier engine speeds. 


The trend continues to MARLOW ... because after many, many 





months of service they are the only pumps that can 


be made to perform like new by simply replacing impellor 


and diffuser, Maintenance is low. . . 


efficiency high. 


Marlow pumps are built for long, hard use. 


(Sizes 114 to 10”. Engine or electric motor driven. } 


Also available are Marlow Mud Hog 


pumps for handling quantities of sludge and wastes 


Write today for dealer nearest you. Marlow engineers 
will be glad to help you on your pumping problems 


MARLOW PUMPS 


RIDGEWOOD, NEW JERSEY 
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ro, Texas 
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UTAH 
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COLORADO 
Artesia, Colorado 
NEW MEXICO 
Lovington, New Mexico. 
NORTH DAKOTA 
Williston, North Dakota 
Distributors of Quality Petroleum 
Products, includiag— 
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the A.P.I. separator avoids the accu- | 


mulation and recirculation of emulsion 
which would otherwise eventually over- 
load the separator. 


6. Smoke abatement . . . In general, 


smoke occurs most frequently in cases 
where fuel is burned in amounts which 
vary too widely and erratically for ade- 
quate compensation.” For example, 
process heaters, charged at essentially 


constant rates, might be expected to be | 


relatively free of smoking difficulties; 
whereas boilers, whose firing rates de- 
pend on constantly fluctuating plant 
steam requirements, would not. To 
meet the stringent requirements of mu- 
nicipal smoke regulation, we have in- 
stalled smoke indicators wherever such 
trouble is anticipated. 

Probably the worst offender in this 
respect has been the emergency flare 
system. By design required to relieve 
and accommodate relief gases from 
multiple varying sources, such a system 
may be called upon to handle momen- 
taril a thousandfold increase. Our 


vapor-relief headers are all connected to | 


a separator which is equipped with au- 
tomatic level control and a pump where- 
by most of the entrained or condensed 
liquid may be recovered; thus liquid 
discharge to the flare is prevented and 
appreciable amounts of liquid hydrocar- 
bons recovered 

[he flare itself remains a_ serious 
problem. Recently we installed a new, 
rather complicated system of steam-as- 
pirated burners to provide the required 
amount of air for any flow condition. 
Inasmuch as the allowance velocity of 
injection for flare gases is restricted by 
the requirement of negligible back pres- 
sure, steam was to be used in auto- 
matically regulated amounts for the pur- 
pose of inducing the necessary draft. 
The system was not satisfactory. 

Compressor failures, shutdowns, and 
emergencies cause such extreme varia- 
tion, in both the volume and heating 


value of the gases, that the system is | 


unable to compensate rapidly enough. 
We find that under a single, given set 
of conditions, this unit might function 
well but that, over so wide a range, 
actual physical redesign would be re- 
quired. Unfortunately, the situation is 
aggravated by the production of a 
thick, black smoke, when it smokes at 
all. We have, therefore, returned to the 
use of the conventional brick checker- 
work open flare. 


Conclusions 


[he writers find the A.P.I. Manual 
on Disposal of Refinery Wastes, in all 
respects, both useful and informative. 
It is, however, maintained that only 
Volume I, which pertains to the treat- 
ment of refinery waste waters in the 
\.P.I. separator, is adequate. 


NOVEMBER 17, 1952 


_ Like having 
a tool store 

right at 
your door! 





























he, 


it 



































Here’s efficient 
tool service— 
direct to you— 
through a nearby 


| Snap-on 
| factory branch... 


Ever needed tools fast? What 


plant hasn't? To meet just 


SNAP-ON SERVES INDUSTRY 
EVERYWHERE THROUGH THESE 
41 FACTORY BRANCH WAREHOUSES 


ALBANY 5,N. Y., 546 Clinton Ave 
ATLANTA, GA., 380 Techwood Drive, N. W 
BALTIMORE 18, MD., 1209 £. 25th St 
BOSTON 35, MASS., 116 N. Beacon St 
BROOKLYN 25, N. Y., 1649 Bedford Ave 
BUFFALO 13, N. Y., 628 W. Utica St 
CHARLOTITE 6, N. C., 915 S. Clarkson St 
CHICAGO 7, ILL., 120 N. May 

CINCINNATI 6, OHIO, 605 E. McMillen 
CLEVELAND 15, OHIO, 2912 Euclid Ave 
DALLAS 1, TEXAS, 2932 Commerce St 
DENVER 3, COLO., 1050 Broadway 
DETROIT 2, MICH., 93 Piquette Ave 
EDMONTON, ALBERTA, 10232 103rd St 
FARGO, N. DAK., 421 N. P. Ave 
HOUSTON 3, TEXAS, 1810 LaBranch St 
INDIANAPOLIS 2, IND., 848 Fort Wayne Ave 
JACKSONVILLE 6, FLA., 1602 Walnut St 
KANSAS CITY 2, MO., 3635 Main St 
LONDON, ONTARIO, 171 Mt. Pleasant Ave 
LOS ANGELES 14, CALIF., 1717 W. th St 
MILWAUKEE 3, WIS., 2600 W. State St 
MINNEAPOLIS 3, MINN., 1218 Hermon Place 
MONCTON, NEW BRUNSWICK, 97 Pear 
MONTREAL 15, QUEBEC, 751 Jean Talon St. West 
NEWARK 6, N. J., 823 Sendford Ave 

NEW ORLEANS 13, LA., 1040 Camp S 

NEW YORK 67, N. Y., 98 White Plains Road 
OKLAHOMA CITY 3, OKLA., 901 N. Hudson S 
OMAHA 2, NEBR., 109 S. 24th 
PHILADELPHIA 30, PA., 1710 Fairmount Ave 
PITTSBURGH 8, PA., 7007 Kelly St 

REGINA, SASK., 2070 Albert St 

RICHMOND 20, VA., 1617 West Broad St 
SAN FRANCISCO 2, CALIF., 635 Golden Gate Ave 
SEATTLE 22, WASH., 1507 Olive Way 

ST. LOUIS 3, MO., 2647 Washington Blvd 
SYRACUSE 3, N. Y., 323 Irving Ave 

TOLEDO 6, OHIO, 2932 Monroe 

TORONTO 17, ONT., 130 Leird Driv 
VANCOUVER, B. C., 1043 Davie St 
WINNIPEG, MANITOBA, 238 Garry St 


such emergencies—as well as the year-’round normal tool needs 
of all Industry—Snap-on maintains the 41 factory branch ware- 


houses listed here. The complete Snap-on line offers more than 
4000 tools for industrial production and maintenance. Snap-on 


factory branches make them quickly available to factories and 
shops everywhere. Snap-on branches are staffed with tool special- 
ists experienced in the needs of industry. A phone call brings 
Snap-on service right to your door... ¢ry it/ For latest Snap-on 
Industrial and General Catalog, write— 


SNAP-ON TOOLS CORPORATION, 8098-K 28th Ave., Kenosha, Wis. 





A complete national 
tool service 

.... Engineering 
.... Manufacture 
.... Distribution 
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FASTER HEAT TRANSFER FOR 50% OF THE COST 


Stainless Steel Platecoils in a large variety of standard sizes or standard single 
embossed Platecoils rolled to specific diameters as shown above are finding 
increasing use in the chemical and textile industries because they give five 
basic advantages in solving heat transfer problems. 


1. Lower first cost. 3. Take less space in tank. 
2. Simplified and less 4. Higher heat transfer rate. 
costly installation. 5. No pipe joints in solution, 


Platecoils heat faster than pipe coils because they have more prime surface in 
a given area. A 22” x47” Platecoil has the same heat transfer surface as 32 
feet of 114” pipe which occupies approximately 30” x 60” of space. Platecoils’ 
faster heating coupled with their unusually low maintenance cost give 50% 
savings in space and material resulting in faster heat transfer for heating or 
cooling problems for approximately 50% of the normal cost. It costs you 
nothing to see what Platecoils will do for you. Write for complete data on 
your problem today 


Your free copy of the Platecoil technical data manual is available 
when requested on your letterhead. Write for Bulletin No. P21 


PLATECOIL 


KOLD-HOLD MFG. CO. 


AN WG 4 MICHIGAN 


It is the writers’ contention that, 
ideally, the manual should present the 
carefully weighed conclusions which re- 
sult from the collective thinking of the 
entire industry. The method of pres- 


| entation of these solutions must be such 


as to provide a format of engineering 


| data and design readily adaptable to 


individual requirements and acceptable 
to regulating authorities. The combined 
experience of the industry as a whole 
would then afford a_ responsibility 
which, together with the recognized ap- 
probation of the Institute, would tend 
to insure the almost automatic approval 
of regulating bodies. 

The industry-wide acceptance of the 
A.P.I. separator is a tribute testifying 
to the efficacy of Volume I and the 
adequacy of the coverage provided by 
this type of presentation. Comparable 
treatment of the material in those vol- 
umes which follow would be in rea 
sonable anticipation of similar accept 
ance of their recommendations. At 
present these volumes, although ot 
much interest, are predominantly in the 
character of general textbooks which 
cover their respective subjects by means 
of generalities 

The suggestion of a number of rem 
edies — which, undoubtedly, have al- 
ready occurred to many readers—un- 
fortunately is insufficient. It is the 
writers’ recommendation that these vol- 
umes be amplified by actual engineer 
ing data and typical details to render 
them far more useful as solutions for 
refinery waste-disposal problems. 

There exist other problems common 
to many refineries. Only the consent 
and encouragement of the members of 
the A.P.I. Committee on Disposal of 
Refinery Wastes are required to initiate 
studies ultimately to result in additions 
to Volumes II and III of the manual. 
In particular, two are recommended for 
immediate consideration: (1) waste-gas 
disposal; and (2) spent-caustic treat- 
ment. 

The ever-increasing publicity being 
given to air pollution has indicated the 
need for an exhaustive appraisal of 
this entire subject if we, as an indus- 
try, are to move rapidly enough to avoid 
serious public reaction. Newer methods 
of analysis and apparatus for detect- 
ing air pollution in minute amounts 
have greatly reduced the value of dis- 
tance as a protective feature. 

We are all aware, for example, of the 
distances over which aerosols  dis- 
charged to the atmosphere may travel 
in concentrated form. Carelessness with 
regard to atmospheric pollution, and 


eventual serious harm to our industry 


through public indignation, are the only 
results of the false complacency which 
distances give us. 

Stream-pollution control is no less 
important, and in these cases distance 
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...speediest, longest-lasting 


alcohol resistant foam 


ever produced! 


Here at last is a really effective extinguishing agent for use 
against fires in water soluble solvents... Pyrene* Alcohol 
Resistant Foam (patent pending). This brand-new com- 
pound produces far and away the most stable foam ever 
known. Its effective life can be measured in hours and days 
instead of mere minutes. The blanket it provides stays on 
long after there is any chance of flames breaking out 
again. Actually, Pyrene Alcohol Resistant Foam is more 
than its name implies. It is really an all-purpose foam 

effective against all flammable liquid fires—gasoline, oils, 
paints, alcohols, ketones, esters and ether. For com- 


plete information, write Pyrene. 
*T.M. Reg. U.S. Pat. Off 


PYRENE MANUFACTURING COMPANY 


579 Belmont Ave., Newark 8, New Jersey 


Affiliated with C-O-Two Fire Equipment Co. 


Chem. 39 (5) 561-5 (1947) 


is even less of a protective measure. 
The careless disposal of waste caustic 
solutions or other chemical wastes by 


| any refineries will serve only to 
| strengthen the case of those who would 


have restrictive controls placed on our 
industry. 
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NEW HUGHES LABORATORY 
EXPANDS SCOPE OF 
DRILLING RESEARCH 


The facilities of its new Research and Engi- 
neering Laboratory will enable the Hughes Tool 
Company to broaden the scope of its engineer- 

iw activities related to the development of 
mproved drilling tools. 


The new Laboratory is an “Engineering Pilot 
Plant” where Research, Product and Metallurg- 
cal Engineering plans and ideas are converted 
nto reality. 


Six laboratory sections and a modern ma- 
chine shop are housed in the Research and 
Engineering Laboratory building. These are: 
Drilling, Product and Product Part Mechanical 
Testing, Metallographic, Chemical, Heat Treat- 
ing, and Welding. The building is of brick and 
stone construction and is 325 ft. long, 120 ft. 
deep with a two-story center section. The total 


area is approximately 60,000 sq. ft. 


search, of course, is not new at Hughes. 
industry’s and world’s first “drilling re- 
search laboratory” to study the performanc: 
of rock bits was established by Howard R. 
Hughes, Sr., in 1910. In recent years the 
laboratory f: es have been repeatedly ex- 


The decorative star-shaped insert in the center of 
the lobby floor is an arrangement of rock pieces 
from formations used for drilling tests by the 
Laboratory. The 20 round pieces between the 
points of the five-foot star are sections of cores 
obtained from major oil producing areas of the 
United States. 


panded, culminating in the building of the 
new laboratory, regarded as the finest of 
its kind, devoted to the drilling industry 
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In this view of the drilli rig are shown der- Inclined drilling is one of the many special investiga- 
rick, swivel, drill stem, * window, hydraulic tions carried on with the Laboratory drilling rig. In 
pulldown yoke for applying load on the bit, these tests the drill stem can be inclined as much as 10 
and “cellar” —the laboratory room in which degrees. This type of experimental drilling has fur- 
test blocks are drilled. The derrick rising above nished valuabie information relative to the problem of 
the Laboratory roof is 118 ft. tall. straightening crooked holes. 





FIELD-SIZE DRILLING 
RIG USED IN 
LABORATORY DRILLING 


The fundamental purpose of all 
Hughes rock bit research is to 
improve rock bit performance. 

In attaining this improvement it 
is necessary to balance design with 
the application of correct metal- 
Pe lurgical materials and processes. 
The preliminary proving ground 
is the Drilling Laboratory housed 
within the main Laboratory build- 
ing. Its field-size drilling rig, with 
118 ft. derrick, was specially de- 
¢ signed to test rock bits in a man- 
ner simulating oil field drilling 
conditions. Variable drilling loads 
4 as high as 100,000 Ibs. can be ap- 
plied to the bit with rotational 
speeds up to 400 R.P.M. 

Test blocks of rock, used in these 
drilling tests, are taken from many 
states throughout the country and 
are selected to approximate the 
drillability of formations encoun- 
tered in the various oil fields. These 
test blocks are used to evaluate 
designs, materials and metallurg- 
ical processes. 

Drilling is controlled by an oper- 
ator seated in the booth shown 
above the test block. The rotary 
table that drives the drill stem is 
located on the “deck” of the rig at 
- a level corresponding to the work- 
ing floor of a field rig. 














AUXILIARY DRILLING RIG. This small 
rig is capable of applying loads up to 
50,000 Ibs., at speeds up to 90 R.P.M. The 
operator in the above photograph is start- 
ing a hard formation drilling test and is 
studying the readings of a drilling rate 
indicator. A Hughes development, the in- 
dicator tells the operator the actual rate of 
penetration being made by the bit, instantly 
indicating every change in progress. 


MICROBIT USED IN 
ESTIMATING ROCK BIT 
PERFORMANCE 


t 


shown here is 114” 
s used in drilling 
samples from all part 


of the data obtained 

nicrobit drilling gives 

rineers information § for 

performance of full 

the same type of rock 

The microbit drilling tests 

i good basis for picking the 

proper type of bit to be used in 

specific formations and in recom- 

mending the operating conditions 
that will give the best results. 




















PERCUSSION DRILLING 
TEST EQUIPMENT 


The Drilling Laboratory is equipped 
to test new drilling techniques as well 
as new tools. The test equipment shown 
at the left was designed primarily for 
use in the development of rotary-type 
percussion drilling tools and bits. 

At the time this photograph was 
taken a time-displacement diagram was 
being made to determine the cyclic 
characteristics of a fluid-actuated per- 
cussion tool. The entire “A” frame is 
supported on a_ reinforced concrete 
foundation mounted on large helical 
springs to reduce vibration. 


TESTING HIGH VELOCITY 
JET BIT 


In the development o* Hughes jet 
rock bits emphasis has been placed on 
high velocity jetting action and bottom 
hole flow pattern. 

The photograph at the left shows a 
test being conducted to observe the 
action of various types of jet nozzles. 

The pressure drop across the bit and 
the velocity of the drilling fluid are 
important factors affecting the pene- 
tration rate of the bit. It is necessary 
that the fluid jets have sufficient veloc- 
ity to remove the cuttings from bottom 
and keep the cutters clean. 

The pressure assembly at the right 
in the photograph is used in studying 
fluid jetting action of individual nozzle 
outlets on various formations. 
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STUDY OF “DULLS” AIDS IN THE 
ADVANCEMENT OF DESIGN AND 
METALLURGY 


The cycle in the study of new bit designs, mate- 
rials, and processes of manufacture is not con- 
cluded until bits used in the field have been 
returned to the Laboratory for inspection by 
Research, Product and Metallurgical Engineers. 

Combined with the laboratory tests, field trials 
predict the performance of new materials, proc- 
esses, new bit design or a design change in a 
standard bit. Trial groups of bits are run under 
the observation of Hughes field engineers who 
return the “dulls” to the Laboratory along with 
the complete performance record of each test bit. 

Project studies of this type are regularly con- 
ducted in many areas on large groups of bits 
involving several sizes and types. The returned 
bits are examined externally and then disassem- 
bled for a thorough physical and metallurgical 
study. Information from these sources provides 
a reliable basis for engineering evaluations, 


Laboratory showing Hughes engineers examining returned bits together with their field 


performance records. This is a continuing study carried on throughout the year. 
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Above, the shop foreman is explaining to 
the lathe operator machining details on an 
experimental cone. Below, teeth are being 
milled on an experimental cone, 








LABORATORY MACHINE SHOP 
MANUFACTURES TOOLS 
FOR FIELD TESTS 


The Hughes Laboratory Machine Shop is de- 
voted to the building of full-scale test models of 
rock bits, tool joints and other drilling tools for 
laboratory and field testing. In connection with 
the latter, this Shop is equipped to expedite the 
manufacture of these tools in sufficient quanti- 
ties for extensive and immediate field trials. 


The Machine Shop handles a large amount of 
work for the Research, Product and Metallurgical 
Engineering Departments in building new de- 
signs, new mechanisms and new devices requisi- 
tioned for preliminary testing or other experi- 
mental work. 
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Controllers and temperature recorders for the 


The operator, above, is preparing to remove experimental bit cones 
Laboratory heat treating and carburizing furnaces. 


from an atmosphere controlled heat treating furnace for quenching. 


COMPLETE LABORATORY 
HEAT TREATING FACILITIES 


sa major role in the develop- setting up and maintaining proper controls 
é drilling tools at Hughes and in over metallurgical operations employed in the 
ement of existing tools. As a result, various production shops in the Hughes plant. 
asis has been placed on heat treat- With the Machine Shop to make experimental 

r and atmosphere control equip- product parts, together with complete facilities 
for carburizing, heat treating and other metal- 
anical 


new Laboratory. These facilities, 

ction of the Metals Group, are lurgical processing and the various mecl 
and physical testing equipment, valuable tech- 
nical information can be obtained rapidly and 


with controlled accuracy. 


urizing experimental products and product 


par for laboratory and field testing, and for 


used prir lly for the he: ‘eating and car- 


Technician transferring high temperature pot, loaded with cones, from gas carburizing furnace to slow cooling unit 
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Extent of hard facing and welding facilities is shown Operator applying tube tungsten carbide to the 
in this view of the Welding Laboratory. 


surface of a Hughes “Flash-Weld” tool joint box, 


WELDING LABORATORY ADVANCES 
HARD FACING & WELDING TECHNIQUES 


The Hughes Welding Laboratory is equipped to do the 
hard facing and welding required on experimental tools, 
conducting investigations of new hard facing materials 
and techniques, handling the control work on materials and 
equipment used in shop production welding, hard facing 
and brazing operations, and carrying on other work 
normally requiring the use of this tvpe of equipment. 


Tube tungsten carbide (Hughesite) 
being applied to the teeth 
rock bit cone. 


is Starting an experimental hard facing job, the welding 
of Hughes technician and engineer are selecting required hard 
facing alloy rods from laboratory-manufactured stock. 
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Metallurgist prepares for a microstructural The stereoscopic microscope is used to aid visual 
examination of a bit tooth section on the examination of metal parts where relatively low 
metallograph. magnification is desired. 





lukon hardness tester used in measuring The hardness of a section of carburized and heat 
Knoop hardness of miscroscopically small treated Hughes rock bit cone is heing measured with 
areas on finely polished metal specimens. a Rockwell hardness tester. 


COMPLETELY EQUIPPED METALLOGRAPHIC LABORATORY 


The complete array of instruments in the tremely hard materials (the diamond sub- 
Metallographic Laboratory along with a stitute types) that play such an important 
unique macro-etching installation, designed role in oil well drilling. 
by the personnel of this group, and a modern, 
highly efficient dark room arrangement en- 
large the scope of work that the Metals 
Group is prepared to undertake. 

The instruments here include latest types In addition to investigating new materials, 
and models for the advanced nature and and processes, the Hughes Metals Group de- 
large volume of metallographic work han- votes a substantial part of its time to routine 
dled by this group. Special emphasis is laboratory operations related to metallurgi- 
placed on the importance of hardness meas- cal materials and process controls involved 
urements and microstructural studies of ex- in the Company’s manufacturing operations. 


High speed photography is employed to 
analyze rock bit drilling action and other 
rapid motion phenomena. 











Boron analysis is routine step in controlling quality 


of abrasion-resistant alloys made by Hughes. 


Combustion type furnaces used for the determi- 


nation of the carbon content of steel. 


CHEMICAL LABORATORY PLAYS IMPORTANT R 


Chemical Laboratory, as set up in 
the new Research and Engineering Labora- 
tory building, performs a dual role. Its 
‘acilities are used to advance the search for 
materials to meet the requirements of 

w products and new uses, and to establish 
and maintain controls over plant operations. 
In the latter capacity, 
comprehensive analytical program makes 
possible the maintenance of high product 
quality in production carburizing and hard- 


The 


the Laboratory's 





The manganese content of a steel sample is being 
determined in the titration with sodium arsenite. 


~ 


General view of the Chemical Laboratory taken 
during the running of various metal analyses. 


LE 


ening, as well as the many other metallurgical 
operations and involved in the 
manufacture of Tool Company 
products. 


processes 


Hughes 


The Laboratory is equipped to handle a 
wide range of analytical procedures. Among 
its specialized equipment is the latest type 
direct-reading spectrometer used for rapid 
production analyses and for the determina- 
tion of elements that would be time-consum 
ing under other analytical procedures. 
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PRODUCT COMPONENTS UNDERGO SEARCHING 
TESTS IN MECHANICAL TESTING LABORATORY 


The Mechanical Testing Section machines for fatigue testing full-size drill 
and the Project Engineers assigned to this stem connections, machines to test resistance 
work are largely concerned with testing to abrasion, and machines designed and built 
product parts or product assemblies under to test antifriction bearings and plain bear- 
conditions simulating oil well drilling. Many ings under variable loading and rotational 

* the Laboratory machines are designed by speeds while being flushed with an abrasive- 
group to approximate the conditions that ladened fluid to simulate drilling mud. 
imposed on the part or assembly in The ultimate objective in these specialized 
a tests is to improve the service life of the 
mechanical testing equipment includes product by determining the materials and 
1 capacity torque measuring machine, lesigns that assure the best results. 





600,000 pound-inch torque measur- Rotating cantilever beam’ type 

ing machine used in testing drill fatigue machine used to test tool 

stem components such as _ tool joint-to-pipe connections. A bend- 

joints, drill collars, drill pipe, pin ing load is applied by an air cylin- Testing the abrasion resistance of 
and box connections and tool joint- der that sets up cycles of reverse the gage surface of a_ rock bit 
to-pipe connections. bending as the specimen rotates. cutter. 


Bit bearing abrasive wear tests 
indicate the ability of bearings to 
stand up under severe drilling con 


Pictured below is a portion of the area devoted to specialized mechanical testing, ditions. 








The Williston 


Today's newest, most exciting oil province 


by S. F. Bowlby* 


Here’s an appraisal of the significance of this area, with 
regard to the national supply situation. Also discussed are 
general characteristics of its geology, and its development 


HE Williston basin is located in the 

western part of the Dakotas, eastern 
Montana, southwestern Manitoba, and 
southern Saskatchewan. Its area is 
variously estimated from 80,000 to 
240,000 sq. miles. The reason it is not 
more closely delineated is that there 
is no real geologic barrier between it 
and the great Alberta basin, which in- 
cludes the prolific fields of Alberta and 
extends northward into the Fort Nor- 
man area. It is the largest basin of 
sedimentary deposition favorable to the 
accumulation of oil on the North 
American continent. 

The sedimentary section of Willis- 
ton basin reaches a thickness of approxi- 
mately 12,000 ft. in its deepest part. 
This centers roughly on the Montana- 
North Dakota border and includes a 
nearly complete section of Mesozoic 
and Paleozoic strata in which numer- 
ous reservoirs, present and productive 
in the other oil-producing provinces of 
the North American continent, now are 
being rediscovered here. 

The physiography is that of the 
Great Plains and the eastern slope of 
the Rockies. Thus, with the exception 
of one or two surface features, such 
as the Baker-Glendive anticline, it is 
largely featureless so far as the surface 
is concerned. The area responds well 
to the customary exploration tools. The 
seismograph, for instance, is being fully 
exploited. More seismograph crews 
have moved into the area than into 
any other place in the country. The 
actual drilling conditions are not un- 
usual nor overly difficult, and com- 
pare favorably with West Texas. 

The current exploration and develop- 
ment effort of the industry, which is 
reaching boom proportions, was 
triggered by the successful exploitation 
of the Leduc and Redwater areas 
farther north in Canada. However, it 
is significant that long prior to this 
time, oil men, with their customary 
penchant for looking over the next hill, 
already had drilled hundreds of wells 
in the area. Forty years ago gas was 
discovered in some of the shallow wells. 
Others were rank exploratory wells 

*Shell Oil Co., Los Angeles. Presented at 
thirty-second annual A.P.I. meeting, Chicago. 
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and, in many cases, uncovered not only 
satisfactory reservoirs, but significant 
shows of oil. Thus, we have all the 
requirements of a good oil province, 
viz., ample petroleum _ stratigraphy, 
structure that can be developed by 
conventional exploration and drilling 
methods, and reservoirs with ample 
signs of petroleum accumulation. 
Geography and Climate 

On the other side of the coin, fac- 
tors pertaining principally to operations 
and attendant costs require considera- 
tion. Climatic conditions are rigor- 
ous; and in winter, when the tempera- 
ture may reach 40° below zero, opera- 
tions are being carried out sometimes 
with great difficulty. The area is sparse- 
ly populated with but few large towns 
in which to headquarter. These, we are 
learning, have inadequate facilities to 
meet the tremendous burden imposed 
on them by the rapid growth of the 
industry’s operations. Consequently, 
there are few supply points, and trans- 
portation and communication are more 
difficult than in most other places in 
the United States. All this leads to 
higher than normal operating costs, al- 
though I am gratified to see that in 
the areas being developed, we find a 
repetition of our experience elsewhere, 
viz., these costs decrease as experience 
and know-how increase. 

Aside from the climatic conditions, 
which probably won’t change, our ex- 
perience here seems to be no different 
from that in early stages of many an- 
other oil-producing province. Further, 
exploratory and development drilling 
has shown several anomalies which, 
while somewhat disturbing, are cer- 
tainly to be expected. For example, oil 
is now being produced from limestones 
and dolomites of Mississippian, De- 
vonian, and Ordovician age in the 
United States, and also from Cretaceous 
and Jurassic sands and limestones in 
the western Saskatchewan portion of 
the basin. Nevertheless, these forma- 
tions, although present throughout the 
area, are not all productive at any one 
spot, even though structure sufficient 
to enclose a sizable quantity of oil 
may be present in each. There is a 


wide divergence in the character of the 
limestone and dolomite reservoirs. We 
see the type of accumulation which 
characterized the Michigan develop- 
ment, and also the prolific sugary dolo- 
mites of West Texas. However, much 
remains to be learned about the area. 

Thus far I have dealt with the Willis- 
ton basin in its broadest geographic 
extent. However, I believe you are 
most interested in that portion in the 
United States, so my remarks now will 
pertain to only that part of the basin. 

Coming back to the significance of 
the Williston basin, April 1951 was 
really the beginning of time so far as 
the area is concerned. Since then, 
there have been about 75 new field 
wildcats drilled in the United States 
portion of the area. These have re- 
sulted in 13 discoveries of one sort 
or another. This success ratio is one 
in six. The experience in the United 
States as a whole during the last 10 
years is one in nine. So it is evident 
that there has been a much higher suc- 
cess ratio in the Williston basin than 
one would normally expect in a new 
area. 

Drilling Activity 


At present in the area there are 80 
drilling rigs and 120 seismic crews. 
And the total personnel in exploration 
and production is estimated at 6,500. 
When one reckons into the whole bill, 
the cost of acquiring land, we find that 
the industry is currently spending about 
$100,000,000 a year in the area. Some 
authorities have estimated that the total 
bill to date is about $200,000,000. 
I would estimate also that about 80 
per cent of the potential area is now 
under lease in one way or another. 
These facts show, I believe, that in the 
judgment of the industry as a whole, 
the Williston basin constitutes a major 
province. This conclusion seems valid 
even though at this time only a small 
portion of the territory has been ex- 
plored by the drill. 

Most of the fields discovered so far 
in the area are on one or the other 
of two great anticlinal trends—the Nes- 
son anticline in North Dakota, and the 
Baker-Glendive or Cedar Creek anti- 
cline in Montana. One of the fields, 
Beaver Lodge, located on the Nesson 
anticline, encompasses probably 25,000 
acres. Fifty oil wells have been com- 
pleted in this field. Their total poten- 
tial is much greater than 10,000 bbl. 
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ver day. Current production from the 

field is about 7,006 bbl. per day, being | Fr 2 a oe a | 
limited somewhat by the market outlet | LUSIVE FEATURE 

presently available. Development of | This EXC 

the other fields on these anticlines has 


not gone far enough to show their | is the Key to Longer Service 


magnitude, but indications are that 


some will be of major importance, j I IA 
whereas others will have substaatial 
reserves. In this regard, it’s interesting 


that a gross producing interval of 500 


ft. was demonstrated in one well near | A R USTABLE”’ 
Glendive, Montana. 

The quality of the oil discovered | 
thus far is that of good light refining | WREN 


crude, ranging in gravity from 30° to , 
x t J . , of Williams 
44 Production characteristics vary @ The added strength and service life 


= , to the exclusive design 
with both flowing and pumping com- | Superjustable” wrenches is dee 


» and production seems to b . 
€ eC of the square shoulders on the shank pornuon of the 

, r : 
sliding jaw This provides maximum and positive 


obtained by the water-drive mechanism bearing ageinst working stress. Wedging and —— 
in many cases. The oil may be char- action, common in ordinary es > ye 
acterized by an undersaturation of gas, Also, the “web” on — no mee pa ot 
although the Beaver Lodge Mississip- without increased thickness bi goeere” 
pian pool has a normal gas-oil ratio Drop-forged from nn i poy Fully 
ot approximately 1,900 cu. ft. per are thinner and lighter, yet s § 


deer I evonian one puaranteec They give you an accu . a easier 
z | y you a rate fit re e 
) ‘ : to use never stick. Ask to see them at your nearest 


tested by the discovery well at Beaver supply store. 
Lodge has a gas-oil ratio of 9,000 
cu. ft. per barrel 


The current production of the basin, 
which is about 10,000 bbl. daily, is not 


being entirely absorbed by the local \ NEWEST ; 

; ot : n @ line f, 
market. Major pipe lines are several le amous or ua 
hundred miles ous: Thus, it is evi- - f q lity 


dent that, as the area grows in im- . 
portance, transportation and refining, | 
with their enormous capital invest- 


ments, will present substantial prob- 
lems. We cannot now do much more 
than speculate on the time when Wil- 
liston basin will become an important 
part of the nation’s oil economy. One 
might try and make such a guess by 
comparing it with other now-important 
producing areas. But any comparisons 
of this nature, I feel, are untenable 
because it is impossible to reconcile the 
many variables. For instance, in Al- 
berta—part of the same province— 
substantial quantities of oil have been 
produced for more than 30 years. It 
was not until 1949 that the supply 
exceeded local demand so that the 
impact of its production was felt on 
the Canadian and United States over- 
all picture. Also, exploration in Al- 
berta was then much less intense than 
the current program unde; way in the 
Williston basin. This is speculation, 
but I believe that within 5 years, or by | 
1958, it is within the realm of possi- | 
bility that oil production on the United 
States side of the basin may reach 
100,000 bbl. a day. i 

[he strategic importance of the 
geographic location of the Williston 
basin—almost equidistant from the big 
markets of the Midwest and Pacific 
Northwest—should not be overlooked. | 
Current thinking of industry seems to 
lean strongly toward an eastward move- | 
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ment, at least in the initial stages. I 
do not think that this movement will 
disrupt the Mid-Continent supply posi- 
tion, but rather will have a beneficial 
effect on it. This would hold also in 
the California situation—in the event 
supplies of sufficient quantity are de- 
veloped to justify movement in both 
directions. Several operators in the area 
already have announced plans for con- 
structing transportation and refining 
facilities on the United States side of 
the basin. 

Since the flood tide of exploration 
in the Williston basin seems to con- 
tinue, it might be well to do a little 
more speculating about the kind of 
venture in which the industry is en- 
gaged as it pertains to the cost of find- 
ing an oil field. There are several 
ways one can go about this, but for 
simplicity’s sake, let’s assume that in 
a major exploration program the costs 
of exploration work, land, and wildcat 
drilling are equally divided. Over the 
long pull, I believe you will find that 
this division has some historical basis. 
With the wildcat-drilling cost in excess 
of $300,000 per well, you can see at 

% once that it takes approximately a 
featuring the million-dollar investment to find any 
single prospect. 

The success ratio in the Williston 


basin does not agree with the national 
— picture. It is probably on the high side. 
A more reasonable estimate, or at least 
one that more nearly conforms with 


the national picture, would be a suc- 


cess ratio of 1 in 10. Thus, extending 
4 aa A No. 1523 All-purpose our estimating a bit further, it would 
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appear that to discover an oil field, 
i ¢ an over-all expenditure of about 
oO i L fe i E L D $10,000,000 is required. In these as- 
: . sumptions, I am not unmindful of the 
{ success ratio developed by F. H. Lahee, 
| of the American Association of Pe- 
troleum Geologists. Lahee determined 
that only 1 out of 44 new field wildcats 
discovered a field of more than 1 
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How to Train Supervisors 





There is no best way to conduct a formal program 


of developing supervisory personnel. 


It's a job 


of tailoring to fit a particular set of conditions. 


by Frank H. Willibrand* 


HERE is controversy in industry 

over the manner in which a formal 
supervisory - development program 
should be conducted. It is to be con- 
that a satisfactory program 
may be conducted either by line or 
staff or a combination of both, so long 
as there is generaf acceptance of the 
program by all in the top and middle 
management groups. Any successful 
program must be planned with pains- 
taking care to fit the needs of the 
particular organization under consid- 
eration and the program must be pro- 
jected for a long term. 


cluded 


Previous paper... At the A.P.I. meet- 
ing in 1949, George B. Corless (Stand- 
ard Oil Co., New Jersey) gave a paper * 
before a Division of Production group 
He defined executive develop- 
ment as “an effort to apply the same 
principles of management; that is, 
planning, organizing, directing, co- 
ordinating, and control through selec- 
tion and development of management 
personnel, which are used in the physi- 
cal and financial phases of a business, 
in contrast to the haphazard methods 
based on the hope that the cream will 
come out at the top.” With the sub- 
stitution of a few adjectives, his defi- 
nition concisely states the case for 
supervisory development. 


session 


Perhaps it is well that Corless’ paper 
the one now being given 
because any successful supervisory- 
development program must _ have 
wholehearted acceptance and support 
of the top people in any organization 
in which such a program is being 
carried on. It is, however, also true 
that an  executive-development pro- 
gram is quite likely to be more fruit- 
ful if it has been preceded by an ef- 
fective supervisory-development  pro- 
gram. There is no intent here to draw 
a fine line of distinction between an 
executive and a supervisor except to 
say that a successful executive must 
have, in addition to certain recognized 
managerial skills, at least the basic 
skills, disciplines, and philosophies of 

*Sohio Petroleum Co., Oklahoma City. 
Presented at Thirty-second annual A.PI. 
meeting, Chicago 
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the successful supervisor inasmuch as 
each directs the efforts of others. 


Program development . . . In exploring 
this subject we might inquire, (1) why 
should an organization have a super- 
visory-development program and, if so, 
(2) of what should such a program con- 
sist, and (3) how should the program 
be conducted? If an organization is in 
the process of answering question (1), 
it might be well for it to first set forth 
the objectives sought. If there is agree- 
ment within an organization regarding 
the objectives, there should be no 
major obstacles in gaining acceptance 
and support once the program is under 
way. However, if agreement on sound 
objectives is not possible, it would 
appear advisable to delay adoption of 
any formal program. 

A supervisory-development program 
may be broken down into four major 
areas of training: (1) in new and evolv- 
ing technology; (2) in company 
methods and procedure; (3) in basic 
economic concepts; and (4) in human 
relations. As will be observed, there 
is no direct relationship between these 
four areas of training. In delineating 
the objectives sought in a proposed 
program, consideration should be given 
to designating areas of training which 
will be given major emphasis. 

There is some doubt that a sound 
program for technological develop- 
ment of key personnel in a producing 
organization may be carried out unless 
the supervisors in question are relieved, 
for an extended period of time, from 
all company duties. Our colleges and 
universities are, for the most part, 
doing a good job in training students 
in the sciences of engineering, geology, 
and geophysics. With the foundation 
acquired by apt graduates, each is at 
least in a position upon leaving school 
to keep up with ever-changing tech- 
nology through continued study. 

To attempt to impart technological 
understanding to an individual bur- 
dened with a full work load is a most 
difficult undertaking. It is not implied 
here that every supervisor in our busi- 
ness must have a technical education. 
All of us know able supervisors who 


have not been to college. Some of 
these may be helped by being sent to 
school to study basic technological 
subjects. 


Effective supervision . . . An effective 
supervisor must understand company 
methods and procedure. Standard 
practice manuals are helpful for back- 
ground but the application of standard 
practice to the job at hand is learned 
by doing. To illustrate: An ardent 
student would find it impossible to drill 
a well with present-day equipment, 
even though he had exhaustively studied 
a comprehensive drilling manual, un- 
less he first learned the application of 
the methods outlined in the manual 
by working for a long time on an 
experienced driller’s crew. Day-to-day 
work on specific assignments under 
an experienced supervisor willing to 
teach and train an understudy has 
always been an effective means of 
expanding a pool of potential super- 
visors. 

An understanding of basic economic 
concepts is not gained in 10 easy les- 
sons. As our civilization becomes more 
complex, the tendency for the actions 
of government to impinge upon the 
economics of any business becomes 
more manifest. We hear a great deal 
about hard dollars and tax dollars; 
yet many who use these terms have 
little understanding of their interre- 
lationships or fully realize the signifi- 
cance of the rather unpredictable na- 
ture of our national tax structure. 

Economics by some is called a 
science and, if so, may lend itself in 
part to the same kind of analytical 
dismemberment as does, for instance, 
engineering. By the same token, a good 
understanding of this science if such 
it be may not, in my opinion, be gained 
by attendance at infrequent lectures or 
by perusal of treatises of some phases 
of economics. It would be just as 
preposterous to assume that the foun- 
dation for sound engineering could be 
laid by a study of Popular Mechanics. 

Understanding of the application of 
economic concepts to specific prob- 
lems may be achieved through a series 
of conferences conducted by one thor- 
oughly familiar with the subject. Some 
companies have taken their annual 
statements to supervisory groups and 
have effectively helped these super- 
visors to a better understanding of the 
true significance of the balance sheet 
and profit-and-loss statements. 


Human-relations training . . . Benefits 
to be expected from supervisory train- 
ing in technology, economics, or in 
company methods and procedure may 
be relatively minor in nature. It may 
be that adequate training in human 
relations will make effective training 
in technology, economics, or in com- 
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Requires no pay check 
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Many industrial operations that must be watched continuously and formerly required the individual 
attention of « man, are now being done without the man... by using a Diamond "Utiliscope” (Wired 
Television). The camera takes the place of the man... the monitor or receiver brings an exact picture 
of what is happening (as it happens) to a remote central control point or wherever else desired. 

The “Utiliscope” is surprisingly low in cost. Its image is always clear and stable—it cannot transmit 
an incorrect image. It is on the job 24 hours a day, day in and 
day out, with practically no attention. The “Utiliscope” has no 
human limitations. 

Let us fell you how the “Utiliscope” is now saving man- 
power, improving product quality, increasing production or 
preventing accidents. There probably is an application you can 
use to advantage. Write for Bulletin. 
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pany methods and procedure easier to 
accomplish, When considering a 
supervisor's job the superior-subordi- 
nate relationship must be examined. 

The attitude that a supervisor has 
regarding this relationship may, more 
than anything else, determine the ef- 
fectiveness of his supervision. Every 
supervisor should ponder this relation- 
ship long and often. Acquisition of 
skill in human relations must, in the 
opinion of many, be based on ac- 
ceptance of the golden rule 

Of ancient origin * is the contention 
that human cooperation is achieved 
only in a spirit of humility and good 
will. If we could remove the obstacles 
that prevent people from doing their 
best, the magnitude of the potential 
thus released staggers the imagination. 
All may agree that the day of the boss 
who got compliance through fear is 
over. We no longer see many work 
gangs directed by one chosen to do so 
simply because he could “lick” any 
member of the gang. Further, the fear 
of immediate discharge can no longer 
be considered as the impelling motive, 
if it ever was, for adequate per- 
formance by the worker. 


Anything we may do to increase 
the productivity of the individuals in 
our organization will increase the 
profitability of our business. There is, 


or should be, little quarrel that increase 
in profitability is beneficial to all who 
are associated with the business. Many 
recognize a close relationship between 
job satisfaction, competent supervision, 
and production on the job. One over- 
all objective of a supervisory-develop- 
ment program might well be to im- 
prove present performance and to 
create an adequate reserve of super- 
visors. A supervisor may say the right 
things but unless he also does the right 
things, his influence on those whose 
work he directs may be mostly nega- 
tive. 

In June of this year, the Harvard 
Business School’s Twenty-second Na- 
tional Business Conference had as its 
theme “Getting People to do Things.” 
Dean Davis of the school stated that 
“providing the conditions within which 
people will themselves decide to ac- 
complish as much as they can is more 
fruitful than getting people to do work 
despite unremoved obstacles.” Phillip 
D. Reed, board chairman of General 
Electric Co., says that organizations 
designed for iron men and geniuses 
are not for the long pull 

Jervis J. Babb, board chairman of 
Lever Brothers Co., at the conference 
referred to, asked, “Why do boards of 
directors insist on approving capital 
expenditures, say for a machine tool 
costing $10,000 with an expected life 
of 10 years and at the same time pay 
little attention to the man who may 
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The success of Procon in handling a broad range of 
process construction jobs is assuring evidence of the satis- 
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cost $100,000 to $1,000,000 over his 
useful lifetime? 

Supervision has been defined by 
some as the art of handling people. 
The dislike I share with others of this 
definition may be more than mere 
quarrel over words. “Handling” de- 
notes manipulation. Rather, I prefer 
to think of supervision as the art of 
handling one’s self in one’s dealing 
with others. Further, in one’s dealing 
with others there must not be even 
a subtle hint of force or fraud. 


Employe needs . . . Employes have 
certain basic needs, other than mone- 
tary reward, all too often overlooked. 
Some of these are recognition, security 
for family, belonging, and an oppor- 
tunity for growth. Jack Jones may be 
a lease pumper on the Slickenstein 
farm north of Podunk, but also he is 
an individual who continually strives to 
be recognized as such. He is moti- 
vated by his habits and beliefs, his 
ideas of status and code behavior, and 
his basic attitudes and assumptions 
which may or may not coincide with 
those of the pumper on the adjoining 
farm. 

If it appears that he is more loyal 
to his union than to his company, the 
underlying cause may not lie entirely 
with Jones. If the affairs of the union 
are not being conducted to his liking, 
he can at least give expression to his 
objections without imminent fear of 
recrimination. The tendency for Jones 
and others to look to the union as a 
safeguard for opportunity for growth 
may have come about through their 
own observations. If Jones has right- 
fully or wrongfully reached a con- 
clusion that he has not or will not be 
given a fair deal in any promotions, it 
is quite normal to expect him to look 
to his union to protect this right 
through seniority alone. 

It answers no questions to say that 
Jones has a bad attitude. If what is 
called a bad attitude has been observed 
in Jones, it may be a symptom of some 
more basic cause unless Jones is a 
crackpot and recognized as such by 
his fellow workers. 

Even though hundreds of articles 
have been written on the subject, there 
is no common pool of knowledge on 
how to be a good supervisor. There 
runs through the literature, however, 
at least one central theme and that is 
that every good supervisor is required 
to be a good listener. 

Being a good listener means, among 
other things, giving undivided atten- 
tion to the individual who is or feels 
aggrieved in an atmosphere where the 
employe feels at ease. The listener 
should not attempt to give direction 
to the conversation but should, with 
interest and sympathy, make every ef- 





fort to understand what is being said 
from the point of view of the teller. 

We implied that today’s supervisor 
gains his objectives through leadership. 
Adequate leadership is honest and un- 
derstanding. It welcomes more democ- 
racy in industry and reaches full stature 
only in those who never forget the 
essential dignity of man. It also re- 
quires the courage to take decisive 
action when all else has failed. A 
supervisor who has been chosen be- 
cause he was the best craftsman in 
the gang may be ill equipped, without 
specific coaching and training, ade- 
quately to do that job. 


Management support . . . In the fore- 
going we have attempted to show why 
there should be a supervisory-develop- 
ment program within an organization. 
Also, we have indicated in part what 
such a program should consist of. 
Stated in another way, such a program 
should be a planned and organized 
effort in the training and selection of 
those in an organization who direct 
the work of others. You will note that 
this includes all levels of management. 
Emphasis must here be placed on the 
point that unless any program has the 
active support of the entire hierarchy 
of management, it is doomed to failure. 

If, as Virgil K. Rowland (assistant to 
secretary and general accountant, De- 
troit Edison Co.)* suggests, any man- 
agement member has a disinterested 
responsibility in the program, little suc- 
cess should be expected. Companies 
with long experience in supervisory 
development found that their activities 
soon outgrew the courses with which 
they first started 

We hear a great deal about canned 
programs. It is my opinion that many 
such programs have much valuable in- 
formation in the packet but that unless 
the program is modified to fit the 
needs of the organization in question, 
it is nigh worthless. A program 
adopted for any organization must be 
attuned to the philosophy of manage- 
ment of that organization and also 
be attuned to the group to whom su- 
pervisory development is directed and 
to their work schedules. If top man- 
agement is not thoroughly sold but is 
nonetheless urged by the desire to 
keep up with competition, there is 
little hope of success. 

A course in human relations has 
been given in Sohio’s production de- 
partment each year for the last 3 years. 
The course uses Glover and Hower’s 
“The Administrator” as its text and 
consists of about fifteen 2-hour ses- 
sions. Attendance is on a voluntary 
basis and classes meet once a week. 
The classes are made up of engineers, 
superintendents, accountants, auditors, 
purchasing agents, geologists, landmen, 
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and clerical supervisors. The class 
periods are devoted to discussion of 
cases taken from the text which are, 
of course, real situations in which only 
names and places have been disguised. 

Here the class members, rather re- 
luctantly at first, but with increased 
interest and enthusiasm, project them- 
selves into the middle of the situation 
outlined in the text. In these discus- 
sions class members see problems in 
different ways. Soon they realize that 
even though all started with the same 
set of facts all did not make the same 
assumptions. Respect for the view- 
point of others became increasingly 
more apparent. Also, the serious ef- 
fort to understand each other’s view- 
points was easily observed. Some 
quite articulately observed that the case 
outlined in the text should have given 
more facts. In nearly every instance 
when that arose, some other class 
member would counter with a remark 
which was in essence that in any per- 
sonnel problems all of the facts are 
not obtainable and that feelings, at- 
titudes, emotions are facts which can- 
not be safely ignored in any problem 
involving people. 

Thus far we have experienced little 
difficulty in creating and maintaining 
an atmosphere in which class members 
are apparently not inhibited from stat- 
nearest their heart. While 
I cannot give an objective evaluation 
of the course as given, since I have 
been the moderator, it is nonetheless 
true that personnel problems now get 
a much more thorough consideration 
than previously. 


ing views 


Conference method . . . Formal pro- 
grams are conducted in many organi- 
zations by the conference method, and 
training in conference leadership is 
presently getting much attention. This 
method uses a specific topic for a con- 
ference period. I mention only a few 
topics in order to illustrate the nature 
of subjects 
1. Induction and orientation of 
employes 
Preventive discipline. 
How to reprimand a worker. 
Developing traits of leadership. 
The supervisor as a teacher. 
Getting along with other super- 


visors 


new 


little doubt but that the 
conference method using specific topics 
is effective in the narrow limits of the 
subject Use of the case 
method as outlined above permits the 
supervisors to reflect on real situations 
and approaches the problem of satis- 
factory relationships between the super- 
and the individual worker in a 
broader context 

Many top people in industry be- 
moan the fact that adequate communi- 
difficult to establish and 


There is 


discussed. 


VISOT 


cations are 
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maintain within their organization. 
Here reference is not made to tele- 
graph, telephone, teletype, interoffice 
communications, or company radio 
systems; rather what is meant is a 
system of communications which will 
in part transmit feelings, attitudes, and 
assumptions within the organization. 

One major reason for the breakdown 
in communications between top man- 
agement and the workers may have 
been the neglect with which the fore- 
men in our business have been treated. 
These front-line supervisors are the 
link between management and _ the 
workers for communications going in 
either direction. Supervisory develop- 


ment may help to regain some of the 
ground lost in that the foremen could 
of themselves come to realize and 
understand that they are part of man- 
agement rather than merely being so 
informed by top management. 

Orders emanating from the top are 
more likely to be complied with if 
those affected by the orders from their 
own point of view understand the 
reasons behind the orders. Here is a 
difficult concept. A change in pro- 
cedure may be most logical from the 
corporate point of view. Unless the 
reasons for the change are generally 
understood and accepted by those af- 
fected, the anticipated results from 
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the change will never be fully realized. 
This is much easier to accomplish if 
those affected are given the oppor- 
tunity to express their views in a free 
and understanding atmosphere prior to 
the time the decision for the change is 
made. Supervisors at all levels should 
be encouraged to contribute within the 
limits of their own experience toward 
resolving any problem directly or in- 
directly affecting their work. That 
could be real participation rather than, 
as we sometimes observe in writings 
on this subject, being given a “sense” 
of participation 

There is a difference of opinion re- 


Cutaway view shows you why 


garding who in an organization should 
conduct formal training in supervisory 
development. That is, should the for- 
mal sessions be conducted by line or 
staff personnel? My own conclusions 
are that so long as the line is squarely 
behind the program it is not absolutely 
essential that every be con- 
ducted by a line supervisor. Staff peo- 
ple can and should supplement the 
program in fields in which their spe- 
cialized training can be utilized. The 
planning and coordination of the pro- 
gram should be done by an industrial- 
relations or personnel-department 
group. This group should, after a time, 
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be in a position to give top manage- 
ment evaluation of results based on 
more than personal opinions. 


increasing productivity . . . We have 
attempted to show that a supervisory- 
development program might help re- 
move some of the obstacles which pre- 
vent people from doing their best. This 
could result in increasing productivity. 
Perhaps by repetition we have empha- 
sized that the need for a program must 
be felt by and have the active support 
of the entire management group. The 
adopted program must be planned on 
a continuing basis and measurable or 
comparative results should not be ex- 
pected too early. Programs must be 
planned for individual organizations in 
keeping with the existing climate in 
that organization. 


Ultimate responsibility for personnel 
management rests with the operating 
supervisor and he is, therefore, the key 
individual in establishing and main- 
taining satisfactory relations with the 
work force. Who here has not at times 
felt that he could accomplish more if 
only the relations between him and 
his superior were better? The sense 
of accomplishment is deep seated in 
most people. If the relations between 
the workers and the front-line super- 
visors and between the various levels 
of management are improved, will that 
not only increase performance but also 
increase the opportunity for some 
measure of happiness for all in the 
organization? 

During the past 2 years the A.P.I. 
Division of Production has been giving 
serious consideration to supervisory 
development. Committees in the 
eral districts have been working ear- 
nestly in an effort to determine and 
outline the assistance that A.P.I. might 
give industry in this very important 
problem. Those connected with the 
Institute’s committee work on super- 
visory development are concerned with 
gathering and compiling information 
on this subject to be made available 
to those companies and organizations 
requesting it. 

We hope by papers at district meet- 
ings, by seminars and symposiums at 
either district or chapter level, to create 
more interest. Also, by the exchange 
of ideas at round-table discussions 
some companies may in their own 
programs avoid acknowledged mis- 
takes made by others. 
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for high temperature applications 


CARBON-MOLY TO CROLOY 9 * CARBON-MOLY * CROLOY 
CROLOY 1's * CROLOY 2 * CROLOY 2's * CROLOY 3-M * CROLOY 5 
CROLOY 5-SI * CROLOY 7 * CROLOY 9-M 


All of these intermediate alloys, developed for oil refinery service, 
are being used extensively in a wide variety of high temperature 
applications. All have earned universal acceptance and praise for 
giving optimum service satisfaction with economy over the years. 
The accompanying table shows the extensive range of temperature, 
pressure, corrosion, and oxidation conditions met by B&W Alloy 
Tubing. Technical data on these analyses is contained in Bulletin 
TB-12, available upon request. Call on Mr. Tubes—your B&W 
Tube Representative—to get the benefit of the extensive 
tubing service he represents, on your specific 
petroleum processing applications. 


CARBON-MOLY — 0.50% Mo—For services to 1050F CROLOY 3-M—3% Cr, 0.90% Mo — Somewhat better 
requiring higher creep strength than carbon steel with no creep properties, and resistance to corrosion and oxidation 
increase in corrosion or oxidation resistance. up to 1175F than Croloy 2. 


CROLOY | .—0.60% Cr, 0.50% Mo—For operating con- CROLOY $—5% Cr, 0.50% Mo—For operating condi- 
ditions to 1075F requiring properties superior to carbon- tions up to 1200F where corrosion resistance is a primary 
moly with respect to graphitization and creep strength. requirement—with creep strength and oxidation resistance 
superior to Croloy 2. 

CROLOY 144, —1.25% Cr, 0.50% Mo, 0.75% Si—Eco- CROLOY 5-Si —5% Cr, 0.50% Mo, 1.50% Si—For oper- 
mane grade good — strength pepe ay ee 1100F. ating conditions up to 1300F where oxidation resistance is 
Somewhat more corrosion resistant than chromium-free a primary requirement. Excellent resistance to scaling 
steels. under straight oxidizing conditions. 


CROLOY 2—2% Cr, 0.50% Mo—Economic grade for re- CROLOY 7 —7% Cr, 0.50% Mo, 0.50-1.00% Si — For 
sisting both oxidation and corrosion, with excellent high- operating conditions up to 1250F where corrosion resist- 
temperature strength, up to 1150F. ance is the primary requirement. Somewhat more oxida- 


CROLOY 2! —2.25% Cr, 1.00% Mo— Exceptionally tion resistant than Croloy 5. 

high creep strength up to 1175F for polymerization and CROLOY 9-M —9% Cr, 1% Mo—For severe operating 
high pressure cracking. Otherwise similar in properties conditions up to 1300F where high corrosion and oxida- 
and characteristics to Croloy 2. tion resistance are essential as in hydrogenation processes. 


Steeis from CROLOY 114 upward are electric furnace alloy steels which are 
normally cleaner and of better quality than open hearth steels. This contributes 
to greater reliability and improved creep properties at elevated temperatures. 
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Fig. 1—World crude-oil production. 


How the industry banks on 


. RUSSIAN DOMINATED AREAS 


OTHER EASTERN HEMISPHERE —~ 


EASTERN HEMISPHERE — 
OTHER WESTERN HEMISPHERE — 4 


f 
S 





@iSn R538 








a 





ao > 


50 1955 


7 
$ 


= RATIO PROVED RESERVES /ANNUAL PRODUCTION 


= 


3% 438 40 42 #44 «46 «#448 «50 «‘S2 1954 


. 2—Ratio of proved crude-oil reserves to annual production. 


MEETING FUTURE PETROLEUM DEMANDS 


Here two authors venture an analysis of the probable availability of crude oil and 
natural-gas liquids during the next 15 years. A demand forecast is attempted, and 
refinery capacity required is estimated. Transportation facilities are explored. 


by John E. 


PART 1 
John E. Swearingen 


ORLD crude-oil production 

stands at a litthe over 12 million 
barrels per day, with the largest pro- 
ducers of the world outside the 
United States being Venezuela and the 
countries of the Middle East. One fact 
is evident from Fig. 1. The growth in 
production of crude oil in the past dec- 
ade has been much more rapid outside 
the continental United States than in- 
side the borders of this country. Even a 
casual observation of Fig. | naturally 
raises the question: “How long can we 
continue to produce oil at an expand- 
ing rate without becoming dangerously 


now 


free 


dependent on foreign sources of sup- 
ply?” 
U. S. Crude-Oil Reserves 


In trying to answer this question, the 
first thing to examine is the inventory 
of proved crude-oil reserves standing 
on the books. Figures on proved re- 
serves prior to 1937 are not available 
on a consistent During the past 
15 years our country has more than 
doubled its proved reserves of crude 
oil, and this does not take into account 
an additional reserve of 4 billion bar- 


basis 
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rels of natural-gas liquids which adds 
about 15 per cent more reserve supply. 
And this result has been accomplished 
while we were producing 24 billion bar- 
rels of crude oil. Only during the war 
years has the industry failed to add 
substantially to its crude-oil reserves. 
This is attributed principally to lack of 
steel pipe and skilled manpower dur- 
ing the war to carry on normal activ- 
ities. 
Reserves vs. Production 


Fig. 2 shows the ratio of reserves on 


January | of each year to the annual 
production in the preceding year. It 
will be noted that this ratio has varied 
from a low of about 11.5 in 1949 to a 
high of about 14.5 in 1940, and cur- 
rently stands a little above 12. These 
are the figures which give rise to the 
claims of many uninformed persons that 
we are running out of oil; that our pres- 
ent supply will last only another 10, 
12, or 14 years. In this connection, 
there are several things which should 
be pointed out. 

In the first place, the reserve figures 
are proved reserves. Conservative fig- 
ures on proved area, pay thickness, per- 
centage recovery, etc., are used in mak- 
ing up the estimates. The “probable” 
or “possible” reserves of new areas may 
be many times larger than the “proved” 
reserves, but the proved reserves are 
the ones making up the A.P.I. figures. 
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History has shown that proved 
reserves for fields in the dis- 
covery are generally only 15 to 25 per 
cent of the oil ultimately shown to be 
present. 

In the second place, many wells now 
producing oil will continue to be pro- 
ducing 50 years or more from now. 
Even if it were desirable to produce 
all our oil reserves in a period such as 
12 or 13 years, it would be physically 
impossible to do so. 

Third, and most important, any such 
contention completely overlooks the 
fact that the industry is finding more 
oil every year than is being used, and 
there is every reason to believe that this 
situation will continue. 


Proved Oil Developed vs. Annual 
Production 


It is more logical to look at proved 
crude-oil reserves in the manner shown 
in Fig. 3. Here is plotted the ratio of 
proved crude oil developed each year 
to the then current rate of production. 
Fig. 3 shows that every year since 1937, 
with the exception of 1943, developed 
new oil is at least equal to production. 
Except for the war years, the industry 
has done much better than replace with- 
drawals. In fact, over the 15-year pe- 
riod for which data are available, 1.6 
bbl. of oil has been developed to take 
the place of every barrel produced. This 
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Fig. 3—Ratio of proved oil developed to annual producvion. 


record certainly dees not bear out the 
contention that this country is running 
out of oil. 


Reserve Growth and Drilling Activity 


Basically, in order to develop new 
crude-oil reserves, wildcat and develop- 
ment wells must be drilled. In years 
when money and pipe were available, 
new reserves added were high. During 
the war years of restricted steel avail- 
ability, reserves discovered were 
appreciably lower. 

Fig. 4 shows the relation between oil 
discovered by exploratory drilling and 
the cumulative amount of oil which has 
been discovered. Fig. 4 is based on 
data published every year by H. J. 
Struth, who takes the new reserves add- 
ed each year and credits them back to 
the year of the field’s initial discovery; 
it is also based on the records of ex- 
ploratory drilling published each year 
by F. H. Lahee. One of the serious dif- 
ficulties of this procedure is that it gives 
an unreliable picture of recent discov- 
eries, for the reason that sufficient time 
has not elapsed to prove up the ulti- 
mate reserves attributable to new fields. 


new 


Adjustment of data - Analysis of 
Struth’s data indicates that, after about 


8 years, revisions and extensions add 
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Fig. 5—United States productive capacity and production. 
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almost nothing to the proved reserves 
of a given reservoir. On the other hand, 
experience has shown that ultimate re- 
serves of a given field average from 
four to six times the reserve assigned 
to it in the year of discovery. To rec- 
ognize this situation, Struth’s data have 
been adjusted. 

In 1935 and 1936, Fig. 4 shows that 
the average exploratory well discovered 
about 1,500,000 bbl. of oil, whereas in 
1951 the average exploratory well dis- 
covered less than 250,000 bbl. of oil. 
Extrapolation of this curve, in an ef- 
fort to determine the ultimate amount 
of oil to be produced in the United 
States, can easily give any figure be- 
tween 110 and 200 million barrels. Of 
course, if Fig. 4 were large enough, the 
extrapolation curve could be extended 
beyond 200 million barrels. 

Fig. 4 is a very interesting chart, and 
one dear to the hearts of exponents of 
the philosophy that we are running out 
of oil. Basically, it is their argument 
that oil is becoming harder and harder 
to find and, even allowing for new 
discoveries, the available prospects for 
new oil production will soon be ex- 
hausted. 


Unsound conclusion . . . But this con- 
clusion is believed to be unsound. In the 
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Fig. 4—Discoveries per exploratory well vs. cumulative discoveries. 


first place it is impossible in the year 
of discovery of any new field to esti- 
mate its ultimate production accurate- 
ly. Even though an attempt is made to 
correct the basic data to allow for this 
situation, the correction factors are so 
large (from four to six times the size 
of the figures actually reported) that 
no reliance can truly be placed on the 
result. And, when these extrapolations 
of actual data are extrapolated them- 
selves, the results are not dependable. 

In the second place, the drill is be- 
ginning to be used more and more ex- 
tensively as an exploration tool. Drill- 
ing costs have gone up sharply in the 
past decade, but so have the costs of 
seismographing and other geophysical 
operations. 

In some areas where geophysical 
methods are unreliable, such as parts 
of the Edwards plateau country of West 
Texas, the drill is the only exploration 
technique which can be employed ef- 
fectly. There seems to be no doubt that 
the future will see increasing use of 
wildcat wells as an exploration tool— 
particularly if the industry is able to 
devise means of reducing drilling costs. 


Untapped areas . . . On top of this, Fig. 
4 appears to show only the trend in 
discoveries in oil provinces where the 
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industry is now operating. There are 
large areas of the United States which 
have never been tapped by the drill, 
such as the Great basin of Nevada, 
much of Arizona and western New 
Mexico, and large areas in the north- 
ern Rocky Mountains, to name but a 
few. The tidelands are relatively unde- 
veloped, and only 2 years ago one could 
sull say that there was no oil in the 
60-million-acre Williston basin 

Even in the known oil country, there 
are some large and favorable areas 
which have not been adequately ex- 
plored and drilled. The best of these 
are large ranches in the lower Gulf 
Coast and in West Texas. Where enor- 
mous ranches are owned in rich oil 
territory, present high income-tax rates 
tend to prevent exploration and post- 
pone possible production to future 
years. If the landowner’s income is so 
large that he pays most of it to the 
Government in taxes, he is not inter- 
ested in additional development which 
will increase income. Some day all of 
these areas will be drilled 

Basis for This Forecast 

In developing this forecast, oil-find- 
ing people who work in all of the major 
producing provinces of the United 
States have been consulted, and this 
forecast represents the consensus of 
their views Estimates of future pro- 
duction potentials of the various areas 
have been crosschecked with one an- 
other, and have been revised and ad- 
justed to what is believed to be a mu- 
tually consistent basis and one not in 
conflict with such statistical evidence as 
can be employed 

For purposes of this study, each of 
several groups of exploration people 
was asked to prepare its forecasts on the 
assumption that a market would be 
available for all of the crude oil which 
could be produced at maximum effi- 
cient rate of production. With MER 
production rates as estimated, the num- 
ber of future discoveries and wells nec- 
essary to produce at these rates can be 
derived. After preparation of these es- 
timates, and after the demand rates dis- 
cussed in the second part of this paper 
had been taken into account, it became 
evident that more oil would probably be 
available than could be consumed if 
the fields should be produced at MER 
rates. 

By a successive approximation pro- 
cedure, it was then possible to estimate 
reserve producing capacity on a basis 
consistent with expected rates of pro- 
duction 

As a result of all of these adjust- 
ments, this forecast shows a substantial 
increase in reserve producing capacity 
over the next 15 years. If we continue 
in a warlike economy for the next sev- 
eral vears, it may be desirable to pro- 
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vide this reserve-producing capacily It, 
other hand, conditions change 
so that this extra capacity is not need- 
ed, the exploration and drilling pro- 
grams of the industry will probably be 
will thus postpone the 
and development of some of 


on the 


curtailed and 
tinding 
the producing capacity forecast in this 


study 


Geologists optimistic . . . In considering 
these predictions, it should be kept in 
mind that geologists in the United States 
and ( 
in finding new oil fields during the pasi 
2 and are, therefore, 
their continued ability to 


inada have been very successful 


or 3 years op 


mistic about 
find oil 

Had the present forecast been made 
+ or 5 years ago, it might not have been 
so optimistic, and it is possible that a 
similar forecast 5 years from now might 
But, notwithstand- 
ing this inherent question of accuracy, 
appraisal of their, future 
ground ts betier than any out 
could possibly make. 


be more pessimistic. 
the oil finders’ 
hunting 
sid 

The present forecast of supplies in- 
a considerable amount of oil at 
secondary recovery by 
water-drive and gas-drive methods, but 
change in these 

The forecast contains no pro- 
which may ultimately be de- 
veloped as a result of new secondary- 
recovery methods not yet perfected in 
the field practice. 


cludes 
tributed to 
assumes no drastic 
ywactices 


duction 


Production and Availability 


Our forecast of production of crude 
oil and natural-gas liquids in the United 
States for the next 15 years is shown 
n Fig. 5. This chart shows not only 
uur forecast of production of crude 
oil and natural-gas liquids through 1967, 
estimate of the nation’s 
productive capacity. Several things are 
noteworthy about Fig. 5. First, it is 
believed that domestic production of 
crude oil will continue to increase over 
the period we have considered and, 
that the industry will be build- 
faster 


but also our 


second, 
ing up its producing capacity 
than production. 

Our estimate shows that the industry 
in 1967 will be producing about 8 mil- 
lion barrels per day of crude and l,- 
100,000 bbl. per day of natural-gas 
a total of about 9,100,000 bbi 
per day. This is an increase of about 
2,200,000 bbl. per day over present lev- 
about 33 per cent. Natural-gas 
liquids are expected to become an in- 
creasingly important part of the supply 
picture as gas sales increase and pres- 
sure-maintenance projects come into 
more general use for increasing ultimate 
crude-oil recovery. 


liquids 


els, or 


Industry's capacity taxed .. . It will be 
noted that the nation’s productive ca- 
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pacity has appreciably exceeded ac- 
tual production except during the years 
immediately following the war, when 
release of the pent-up demand severely 
taxed the industry’s capacity. At pres- 
ent there is reserve producing capacity 
of about 900,000 bbl. per day. Our 
forecast expects this reserve capacity 
to increase to about 1,900,000 bbl. per 
day in 1967, or about 21 per cent of 
the daily rate of production at that time. 

In summary of Fig. 5, it is our con- 
clusion that the domestic oil industry 
will find enough oil in the next 15 
years to meet foreseeable demand and, 
barring a major war with virtually com- 
plete cessation of imports, the industry 


Frome AN Wi 


> To FIT THE POWER Z 
5. ae TO FIT THE 


Pin 108 SX 


' 


\ 


ee 


Sy 


Fpinw 


Ly) yyy 


will have a comfortable margin of pro 
ducing capacity in excess of actual re- 
quirements. 

To reach a producing capacity ot 
the magnitude shown in Fig. 5, the oil 
industry of the United States must find 
and develop approximately 49 billion 
barrels of crude oil between January 
1, 1952, and the end of 1967. This 
task should be measured by the indus 
try’s production, from its beginning to 
date, of approximately 42 billion bar 
rels and total discoveries to date 
duction plus reserves) of about 71 bil 
lion barrels. 


(pro 
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indicates that, by the end of 1967, 
cumulative crude-oil discoveries should 
reach 120 billion barrels, with proved 
reserves standing at 38 billion barrels 
—about 13 times the then current rate 
of production. If this task seems large, 
it is pointed out that during the past 
15 years the industry has added 39 
billion barrels as compared with 49 
billion barrels for the next 15 years. 
The oil industry is a growing one; it is 
producing more oil, drilling more wells, 
and doing more exploration, than ever 
before. Today almost 700 seismograph 
crews, as compared with only 200 in 
1937, are operating. More geologists 
are looking for oil than ever before. 


Although figures on employment of 
geologists by the industry are not avail- 
able, an indirect measurement is af- 
forded by membership in the American 
Association of Petroleum Geologists. 
A.A.P.G. membership has increased 
from 2,300 to 9,300 in the past 15 
years—a fourfold increase. And it 
should be noticed that all of these yard- 
sticks do not take into consideration 
the improvement in quality of effort. 


Significant developments . . . Although 
our forecast shows a sizable increase 
in exploratory drilling, the number of 
field-development wells required will 
be not appreciably larger than at pres- 
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ent. The total number of wells fore- 
cated for 1967, viz., 62,000, appears to 
be easily within the reach of the indus- 
try. Interesting, of course, will be the 
source of all this oil of the future. 
The following discussion outlines brief- 
ly the significant developments ex- 
pected in future years. 

In PAD District 1 the only states 
now producing oil are New York, 
Pennsylvania, West Virginia, and Flor- 
ida. Our forecasting shows that this 
area will increase in production from 
about 69,000 bbl. per day in 1951 to 
about 115,000 bbl. per day in 1967. 
The major part of this new oil is ex- 
pected to come from Florida, and the 
old producing areas of New York, 
Pennsylvania, and West Virginia are 
expected to continue their gradual de- 
cline. 

Our estimating reveals that produc- 
tion in PAD District 2 will increase 
from 1,176,000 bbl. per day in 1951 
to about 1,490,000 bbl. per day in 
1967. The major portion of this in- 
crease should come from North Da- 
kota, and South Dakota for which 
States production is forecast at a rate 
of about 316,000 bbl. per day in 1967. 
At present there are two large-sized 
pools under development in North Da- 
kota. Oil has been found in several 
different producing horizons in these 
pools, and 17 rigs are now actively 
drilling. Little change is expected in 
production in other states of District 2. 

Production in District 3 is estimated 
to increase from 4,119,000 bbl. per day 
in 1951 to 5,720,000 bbl. per day in 
1967. Louisiana alone is expected to 
increase from about 697,000 bbl. per 
day to about 1,180,000 bbl. per day, 
with about 290,000 bbl. per day com- 
ing from offshore properties, as com- 
pared with about 19,000 bbl. per day 
last year. Mississippi production is ex- 
pected to double from 105,000 bbl. 
per day to about 209,000 bbl. per day. 
Texas offshore fields are expected to 
be producing some 68,000 bbl. per 
day 15 years from now. Substantial in- 
creases are anticipated in production 
along the Texas Gulf Coast — from 
about 1,050,000 bbl. per day to 1,530,- 
000 bbl. per day—and almost as much 
from the prolific Permain basin of West 
Texas. 

District 4 is forecast as increasing 
in production from 297,000 bbl. per 
day in 1951 to 619,000 bbl. per day 
in 1967. The Montana portion of the 
Williston basin is expected to grow to 
about 180,000 bbl. per day in the next 
15 years, and Wyoming’s production to 
expand a little more than 100,000 bbl. 
per day. Several important pools have 
already been found in eastern Mon- 
tana, and a number of others are sure 
to be found in due course. 

In District 5, the present rate of pro- 
THE 


OIL AND GAS JOURNAL 








PIPE FITTINGS 


maximum service 
assured 

by metallurgical 
soundness 


Sound metallurgy ... the result of unsur- 
passed facilities and advanced laboratory 
controls... provides the maximum of de- 
pendability in Ladish Controlled Quality 
fittings. Every phase of metal quality... 
composition, structure and physical proper- 
ties ...is continuously safeguarded — and 
certified proof of metallurgical integrity is 


available to users of Ladish fittings. 





TO MARK PROGRESS 





THE COMPLETE Corntollid Yualily FITTINGS LINE 


PRODUCED UNDER ONE ROOF... ONE RESPONSIBILITY 


LADISH CO. 


CUDAHY, WISCONSIN 


MILWAUKEE SUBURB 


District Offices: New York « Buffalo © Pittsburgh « Philadelphia « Cleveland « Chicago © St. Poul 
St. Lovis « Atlanta * Houston « Tulsa « Los Angeles Son Francisco * Mavana « Mexico City « Brantford, Ont 


CC Sled :2.2°47- BOOS (ae } 





The HUDSON organization, 
qualified by years of ex- 
perience in the successful 
design, construction and 
operation of major hydro- 
carbon processing plants, 
offers its specialized serv- 
ices for projects in any part 


of the world. 








in Scurry County, West Texas, is the latest 
of over SEVENTY major Processing Plants 
designed and constructed hy HUDSON during 


the last ten years. 


HUDSON 


ENGINEERING CORPORATION 


FAIRVIEW STATION ® HOUSTON, TEXAS 





duction of 1,052,000 bbl. is expected to 
be maintained at essentially present lev- 
els throughout the forecast period. Pro- 
duction onshore in California will prob- 
ably decline, but this should be offset 
by development of the California tide- 
lands. Our figures do not include any 
production from the Elk Hills Naval 
Reserve, which is a major reservoir, 
but which probably will not be pro- 
duced unless our country goes into an 
all-out war. 

No detailed forecast is made here of 
the quality of crude oil which will be 
available in future years, though there 
is some basis for belief that a higher 
proportion of low-sulfur crude will be 
avaialble than has been the 
the recent past. Crude oil from the Wil- 
from the offshore 
of Texas and Louisiana, and from the 
deep pays of the Permian basin, by and 
sulfur content. These 
are areas which should produce most 
of the additional oil which will be 
needed over the next 15 years. 

Natural-Gas-Liquids Availability 

The preceding discussion has been 
concerned principally with availability 
of crude oil, but recent years have seen 
a dramatic increase in recovery of liq- 

from natural gas. Gasoline-plant 
capacity in the country has expanded 
enormously in recent years. More nat- 
ural-gas-liquids extraction plants are ex- 
pected to be installed along the large 
interstate gas pipe lines to remove pro- 
pane, butane, and heavier materials 
from gas streams intended for indus- 
trial or residential consumption. The 
industry’s development of salt - cavity 
storage will provide badly needed facil- 
ities for storing L.P.G. during slack 
demand periods for later recovery and 
marketing during periods of high de- 
mand 
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Refining changes . . . Production of 
natural-gas liquids will rise from 564,- 
000 in 1951 to about 1,065,000 bbl. 
per day in 1967, according to our fore- 
cast. The larger proportion of volatile 
liquids available may necessitate some 
changes in refining operations, but 
growth will be gradual, and adjust- 
ments to use of this raw material will 
be made over a period of time. 
Other Prospects for Additional Oil 
Present methods of oil production, 
on the average, recover 25 to 35 per 
cent of the oil in place in the ground 
In fields where a natural water drive 
is present, such as East Texas, recov- 
eries may ultimately be as high as 80 
per cent of the oil originally in place. 
In pools where a natural water drive 
is not present but where water injec- 
tion can be practiced, recoveries can 
frequently be increased from 25 to 35 
per cent to the range of 40 to 60 per 
cent of the oil in place. 
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If technologists of the industry can 
devise means of substantially improving 
present recovery practices, many bil- 
lions of barrels can be added to known 
reserves at no finding cost, and can 
push even further into the future the 
day when this country will be deficient 
in its oil supplies. This problem is being 
studied, and some of the ideas now in 
the laboratory or yet to be discovered 
may prove practical for field applica- 
tion. 

The figures of our forecast assume 
a normal increase in water flooding, 
gas injection, and other conventional 
methods of secondary recovery, but 
they do not recognize the possibility 


of any increased production through 
application of techniques not now in 
commercial use. 


New basins . . . There is a much larger 
area of this country whith is potential 
oil territory than appears in the pro- 
ducing column today. Naturally, the 
oil industry has explored for oil fields 
in those territories which appear to 
have the best production prospects. But 
it should be pointed out that the large 
areas of the Williston basin of the Da- 
kotas and Montana, and the Uinta 
basin of Utah and Colorado, had no 
oil production 5 years ago. They are 
now being actively explored and de- 
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veloped, and their producing areas will 
be enlarged still more 

Any day one of these other pros- 
pective areas, such as the Great basin 
in Nevada and Utah, southeastern Col- 
orado, the Salina basin in Kansas and 
Nebraska, or any of others, 
could break into the producing col- 
umn. Improved techniques of seismo- 
graph and other geophysical methods, 
together with improvements in drilling 
practices, which would lower the cost 
of digging wells, could do much to ex- 
tend the present producing area and 
productive capacity of this country. 


several 


This paper is primarily concerned 
with the availability of oil from do- 
mestic production for the refineries of 
the United States, but any such discus- 
sion would not be complete without 
some comment on the foreign oil sit- 
uation. At present reserves of oil and 
natural-gas liquids in the United States 
stand at some 32 billion barrels, as 
compared with some 74 billion barrels 
for the rest of the free world; 52 bil- 
lion barrels of these reserves are lo- 
cated in the Middle East; most of the 
remainder is located in Venezuela and 
other South American countries. 
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At present the United States is im- 
porting a little more than 900,000 bbl. 
per day of crude oil and refined prod- 
ucts. If production capacity of this 
country increases at the rates set out in 
this forecast, we expect to see a grad- 
ual increase in imports to about 1,420,- 
000 bbl. per day in 1967. By and large, 
our expectations are that most of the 
foreign crude brought into this country 
will be processed in refineries along 
the East Coast. Although Canadian 
crude-oil production is expected to in- 
crease from about 132,000 bbl. per day 
in 1951 to 715,000 bbl. per day in 
1967, anticipations are that imports of 
Canadian crude will be primarily for 
use in the Pacific Northwest and the 
area around the head of the Great 
Lakes 

Our estimates of foreign crude-oil 
production capacity indicate that there 
will be substantially more crude avail- 
able than will probably be permitted 
to enter this country. As is well known, 
importation of crude oil is a matter 
subject to governmental regulation, and 
governmental regulation is a field in 
which forecasting is more of a guess 
than a science. 


Conclusion 


In considering the future supply ot 
oil for the United States, one other 
chart, Fig. 6, should be discussed. Here 
is shown a comparison between gross 
income received from crude-oil 
and total expenditures for drilling oil 
wells. To obtain the gross income, the 
nation’s annual production of crude oil 
is multiplied by the average price per 
barrel. This measure of the 
gross cash supply of the producing in 
dustry and, of course, disregards in- 
come from gas sales and other inci- 
dental operations, borrowings, and the 
fact that payments to royalty owners 
frequently are not reinvested in the 
business. Obtaining figures on well 
costs of the industry was somewhat ot 
a handicap, because complete records 
are not available. It is easy to obtain 
the total number of wells and the av- 
erage depth drilled, but it is practically 
impossible to obtain an average cost 
per foot drilled because of the wide va- 
riations between areas and the fact 
that drilling costs increase at least geo- 
metrically with depth. 


sales 


fives a 


For purposes of Fig. 6, some fig- 
ures published last year by H. J. Struth 
which show the total cost of all wild- 
cats and development dry holes were 
used. These figures are assumed to be 
a representative sample of all wells 
drilled. This assumption is subject to 
some criticism, but deficiencies in the 
figures are not believed to be material 
The relationship shown was checked 
with several independent sources of in- 
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formation, and the basic relationship 
depicted is thought to be correct. 


Division of expenditures . . . lt will be 
noted that Fig. 6 shows a direct cor- 
relation between money available to 
the oil industry and the money spent 
for drilling wells. The line in Fig. 6 
indicates that the industry spends a 
little more than 40 per cent of its 
gross income for drilling. Although no 
precise figures are available, a roughly 
equivalent amount goes into explora- 
tion and leasing, and the balance goes 
into taxes, overhead, profit, and gen- 
eral expenses. The correlation is excel- 
lent, except during the years 1944, 
1945, and 1946, when the industry con- 
tinued to spend more than normal 
amounts of money for wells even 
though the price of crude oil was 
frozen at an unduly low level. 
Now, as to the significance of Fig. 
6, it indicates that drilling activity is 
related directly to industry income. If 
the oil-producing industry is to achieve 
the levels of production predicted in 
this forecast, it must have the money 


to do the exploration and develop- 
ment. If the Government takes a bigger 
tax bite; if the depletion allowance is 
reduced or done away with; or if arbi- 
trary and costly regulations are im- 
posed to restrict freedom of activity, 
each will have a direct bearing on the 
industry's ability to find new oil. If 
the price of crude oil is fixed while 
drilling costs are permitted to rise, the 
total number of wells which can be 
drilled must necessarily be reduced. At 
this point it should be emphasized that 
drilling costs, because of inflation, in- 
creasing depth, etc., have increased al- 
most fivefold during the past 15 years; 
that they have increased substantially 
since the war; and that crude-oil prices 
have remained unchanged since 1947. 

In conclusion, it is the author's firm 
conviction that the domestic oil indus- 
try can supply sufficient oil to meet 
all of our needs for the foreseeable fu- 
ture; but, no matter whether the indus- 
try can do these things, the result will 
not be achieved unless the industry is 
permitted the freedom to do the job 
which has to be done. 


PART 2 
John W. Boatwright 


Introduction 


N prepartion of Part I of this paper 

Mr. Swearingen and his associates 
reviewed the possible future productive 
capacity irrespective of what the de- 
may be. I started at the other 
extreme, and estimated what the de- 
mand might be irrespective of prob- 
lems of availability. These estimates of 
demand were then made available to 
Mr. Swearingen so that he could de- 
termine the probable future production 
rates. Reflecting these probable future 
production rates, he was able to build 
his estimate of future availability by 
years recognizing a normal or ex- 
pected production rate. 

A comparison of probable availabil- 
ity with the future consumption level 
indicates that supplies are adequate to 
meet total requirements. This compar- 
ison also reveals the probability of sur- 
plus supplies. the extent of the margin 
of safety, and whether synthetic-fuel 
production is likely to be required dur- 
ing this time period. 

The forecast of the extent of the 
market and the study of future prob- 
able supplies were not sufficient to 
answer all of the challenges which re- 
quired consideration. If the petroleum 
industry is to achieve the full satisfac- 
tion of petroleum needs, adequate fa- 
cilities must be available for moving 
crude oil to the refineries and fin- 
ished products to the market. Refin- 
ery capacity must be adequate to proc- 
ess total needs, with a proper margin 
for security purposes. These additional 


mand 
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considerations are also covered in this 
analysis. 

Authors of papers such as these 
should either present the assumptions 
underlying their work, or they should 
indicate that the work is based upon 
the broad assumption that present eco- 
nomic controls will be eliminated and 
that an industry free to make deci- 
sions on economic considerations will 
be reestablished. We have followed the 
latter course. But there are, and will 
be, many economic problems which— 
depending upon the manner in which 
they are met—could greatly modify an- 
ticipated achievements. These will be 
touched upon briefly. 


Anticipated Demand 


This forecast of petroleum demand 
has been made giving recognition to 
the nation’s total output of goods and 
services. No attempt was made to time 
a business recession or recessions, al- 
though this possibility was clearly rec- 


ognized. In reviewing a 15-year time 
period, the basic growth factors of the 
economy are believed to be more sig- 
nificant than annual deviations which 
may occur about that growth curve. 

The anticipated growth of popula- 
tion, the expansion of industrial pro- 
duction, capital investment in new 
plants and durable equipment, the em- 
ployment level, and other underlying 
basic economic trends were studied. In- 
dividual uses of petroleum were ana- 
lyzed against that background. 

Total energy needs and the shifting 
proportion of the total supplied by pe- 
troleum, transportation requirements 
represented by number of units and con- 
sumption per unit, radiation units in- 
stalled and requirements per annum, 
and industrial processing with petro- 
leum products were analyzed from his- 
torical data and probable future needs 


Off-highway needs... Agricultural and 
other off-the-highway needs for gaso- 
line and other petroleum products were 
studied. All in all, several hundred in- 
dexes of change were analyzed to the 
best of our ability in order to ascertain 
the probable future needs for petro- 
leum products. 

Let us refer oniy to the more salient 
features of this forecast (Table 1): 

1. Total demand for petroleum prod- 
ucts is forecast to increase from 7,043,- 
000 to 10,280,000 bbl. daily by 1967. 
or a 46 per cent plus gain. Exports 
should decline as a result of increased 
refinery capacity built in foreign lands 
Reflecting the influence of this decline 
in exports, total demand for all prod- 
ucts should increase from 7,466,000 
bbl. to 10,400,000 bbl. daily, or an in- 
crease of 39 per cent. 

2. The forecast of domestic demand 
for gasoline, representing a 46 per cent 
expansion, reflects our guess of grow- 
ing military needs, as well as the in- 
creased requirements for civilian uses 
Incidentally, the growth in gasoline re- 
quirements would have been higher had 
it not been for the competition we an- 
ticipate from the use of liquefied pe- 
troleum gas by trucks, tractors, buses, 
etc. 

3. The increase of 44 


per cent for 
kerosine and distillates 


reflects the 


TABLE 1—U. S. TOTAL DEMAND 
(Figures in thousands of barrels per day) 


1951 
2,987 
1,569 
1,544 

943 


Domestic-— 
Gasoline 
Kerosine and distillate fuel 
Residual fuel 
Other products 


Total domestic demand, all products 7,043 


Total exports 


Total demand, all products 


Per cent 

increase 

1967 over 
1967 1951 
4,350 46 
2,260 44 
1,860 20 
1,810 92 


1955 
3,545 
1,869 
1,648 
1,238 


1960 1965 
4,230 
2,210 
1,823 
1,727 
9,990 


8,300 10,280 


165 - 120 120 


8,465 9,305 10,110 10,400 








TABLE 2— DOMESTIC AVAILABILITY growth of present and new uses for the 


VS. TOTAL DEMAND product. 
(Figures in thousands of barrels per day) 4. The forecast of demand for re- 
sidual fuel represents the smallest in- 
crease of any of the product classifica- 
tions. Utilization of this product, by 
types of industries, presents contrasting 
trends—some increasing and some de- 
clining. Probably the most significant 
industry trend recognized was that oil- 
fired steam locomotives would be al- 
most entirely converted to diesel fuel 
considerably prior to 1967. 

5. The most significant increase fore- 
cast applies to “other products,” includ- 
ing lubricating oils, asphalts, waxes, pe- 


Domestic 
availability 
of crude Total 
oil and demand 
nat.-gas incl over total 
Year liquids exports demand 
1950 7,123 6,812 311 
1951 7,537 7,467 70 
1955 8,792 8,465 327 
1960 10,016 9,305 711 
1965 10,736 10,110 626 
1967 10,902 10.400 $02 


Margin of 
domestic 


supply 


the con- 
and the 


growth of jet-fuel utilization, 
tinued trend to dieselization, 
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troleum chemicals, coke, still gas, and 
liquefied petroleum gas. The sizable in- 
crease in volume of liquefied gas, rep- 
resenting a gain of 175 per cent, ex- 
plains the major portion of growth an- 
ticipated for this class of products 


The Adequacy of Supplies 


A comparison of demand with esti- 
mated supplies of crude oil and natura!l- 
gas liquids is offered on two bases so 
that conclusions may be drawn which 
reflect the degree of conservatism of 
the individual reader. 

It will be noted from the compari- 
son in Table 2 that purely domestic 
supplies will be adequate to meet total 
needs without imports, and will sull 
afford the nation a protective cushion 
of about 5 per cent. But this compari- 
son is unrealistic to the extent that there 
will be imports of both crude and 
products. A comparison on this basis 
is given in Table 3 
TABLE 3— TOTAL AVAILABILITY VS. 

rOTAL DEMAND 
(Figures m thousands of barrels per day) 

Total 

estimated Total Estimated 
Year supplies* demand+ margin} 
1950 7.610 6,449 1,161 
1951 8,028 7,114 914 
9,492 8,123 1,369 
10,830 8,928 1,902 
11,652 9,637 2,015 
9918 1.919 


1955 
1960 
1965 
1967 11,837 


Of crude oil 
domestic production plus imports. 
ing exports minus imports of finished prod 
ucts. fOf total supply over total demand 


and natural-gas liquids from 
Includ 


It will be noted that the protective 
cushion ranges up to 2 million barrels 
daily, amounting to between 18 and 
20 per cent over requirements The 
Petroleum Administration for Defense 
is now advocating for security reasons 
that producing capacity be 
pushed to about 25 per cent above total 
domestic demand, including imports. It 
is believed that this level cannot be 
achieved without some major adjust- 
ments to the industry’s drilling program. 
In fact, it is doubtful that the industry 
will be able to carry a margin of greater 
than approximately 20 per cent over 
current demand. 


reserve 


Synthetic fallacy . . . There has been 
considerable study of production of 
synthetic fuels to supplement the avail- 
ability of crude oil. Repeated study and 
analysis of this problem are healthy 
To advocate building a synthetic indus- 
try, however, is to select the synthetic 
route as preferable to the -traditional 
means of increasing supplies. This is a 
decision which should be based on eco- 
nomic considerations. * 

It is not wished to enter into, nor to 
discuss differences in, reports by com- 
mittees, consultants, or the Bureau of 
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Mines on this subject. But isn't the 
answer relatively clear? Men in petro- 
leum are well acquainted with syn- 
thetic-fuel production processes. Petro- 
leum capital will build such plants as 
soon as the conviction has been reached 
that production of synthetic fuels af- 
more attractive return on in- 
vestment than alternate use of that cap- 
ital in customary development. Thus 
economic considerations will determine 
when synthetic plants will, and should, 
be built 

When may such economic conditions 
indicate that synthetic-plant production 
may be anticipated? No one knows. In 
terms of total supply, there appears to 
be a healthy cushion of sufficient mag- 
nitude for the next 15 years so that any 
construction this date would be 
at tremendous social Also, it 
should not be forgotten that our esti- 
future availability of 
oil and natural-gas liquids reflect eco- 
nomic pressures for increased supplies. 

If the Government builds plants for 
producing synthetic fuels from shale, 
coal, or gas and thus competes with 
industry, this tends to reduce the pri- 
vate search for oil supplies from nat- 
If such plants are oper- 
ated in competition with private indus- 
try and do not make money, then the 
total availability of oil is than it 


fords a 


as of 
cost 


mates of crude 


ural sources. 


less 


would have been if the same amount 
of money had been spent for direct 
exploration. If these plants are not 
operated because they cannot operate 
at a profit, wastes are compounded to 
ridiculous amounts. And, to repeat, 
if they can be operated at a profit 
comparable with that earned from other 
sources of oil, oil men will build them. 


Probable Crude Runs and Refinery 
Capacity 

Total requirements of petroleum 
products will be supplied from several 
different sources. Imports of finished 
products, particularly heavy fuels, will 
continue to supply an important part 
of demand. Transfers from crude and 
natural-gas liquids will also supply an 
important segment of the total. After 
making these and other minor adjust- 
ments — such as losses, crude ex- 
ports, and refined-product inventory 
changes—the probable crude runs by 
years will be as indicated in Table 4. 

Assume that the ratio of crude runs 


TABLE 4—ESTIMATED CRUDE RUNS 
REQUIRED 
(Figures in thousands of barrels per day) 
1950 5,739 
1951 6,494 
1955 7,253 
1960 7,878 
1965 8,503 
1967 8,763 


to total capacity in 1967 will be ap- 
proximately the levels maintained dur- 
ing recent years. This gives a clue to 
the probable refining capacity of the 
industry. On this basis, total refinery 
capacity in the nation will be approx- 
imately 10,700,000 bbl. This will re- 
quire an annual expansion of total re- 
finery capacity of approximately 250,- 
000 bbl. Certainly this presents no un- 
usual challenge to the industry in the 
light of what it has achieved since 
1946—average building rate per an- 
num from 1946 through 1951 having 
been 320,000 bbl. per day. And, when 
total refinery building is thought of, 
it must be recognized that the industry 
will have to replace obsolete equip- 
ment as well as add new capacity. Esti- 
mated expenditures by refineries alone 
in 1952 will probably exceed | billion 
dollars. There is no question that the 
industry wil! provide adequate refining 
capacity to meet market needs 


Refinery locations . . . In connection 
with constructing new refineries, some 
interesting new developments will un- 
questionably be evidenced. Factors de- 
termining the economics of refinery lo- 
cation are changing. Technological 
progress of fuel reduction is resulting 
in higher yields of light products sus- 
ceptible to pipe-line movement and in 
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lower yields of residual fuels not sus- 
ceptible to low-cost transport move- 
ment. This changed pattern of yields, 
and the ICC limitation on earnings on 
crude-oil pipe-line investment to 8 per 
cent and the permissible rate of earn- 
ings of 10 per cent on product pipe 
lines, are important factors in deter- 
mining the location of a new refinery 

Inasmuch as new crude-producing 
areas must be connected to future mar- 
kets, there are 
licipating a greater dispersal of refin- 
eries—and this offers the advantage of 
decentralization of military 
greater dependence upon product pipe 


sound reasons for an- 


targets, a 


lines, and a reduced relative depend- 
ence upon crude-oil pipe lines. 


Transportation Requirements 


Increased quantities of crude oil and 
natural-gas liquids must be brought to 
the refinery, and the finished products 
must be moved from the refinery to the 
market. This means that transporta- 
tion facilities will be expanded. Crude- 
oil pipe lines will be built from new 
sources of crude to present refinery 
centers, and to new refinery centers; 
whereas new product pipe lines will be 
built from new refinery centers into 
markets which are presently served by 
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pipe lines, and into markets which are 
not today considered sufficiently con- 
centrated to warrant expenditures for 
such facilities. 

The details of probable future pipe- 
line construction from individual points 
of origin to individual destinations can- 
not be gone into. Nor can the economic 
pressures which may come into ex- 
istence be forecast with sufficient accu- 
racy at this time to merit individual- 
project conclusions. This problem, 
therefore, has been approached purely 
on a Statistical basis. It would appeat 
that crude-oil and products trunk-line 
traffic will increase by some 400 bil- 
lion barrel-miles. This means that, be- 
tween now and 1967, the industry will 
build a net increase to its present pipe- 
line system equal to approximately half 
of present carrying Capacity, 

Another substantial consideration 
which needs to be recognized in the 
transportation factor is that the carry- 
ing capacity of ocean tankers will have 
to be Adjustments of the 
carrying capacity of barges, tank cars, 
and truck transports will be made on a 
regular annual basis as may be needed 
by the market 


increased 


Basic conclusions . . . Thus our review 
of the probable 15-year future leads us 
to certain basic conclusions 

1. We feel confident that the future 
supply of crude oil and natural-gas liq- 
uids will be adequate to meet the needs 
of a greatly expanded market. Never- 
theless, it is also felt that the demand 
for a larger backlog of producing ca- 
pacity will result in greater and greater 
exploratory effort. 

2. Even though many have consid- 
ered that the postwar refinery building 
programs were of a catching-up nature, 
it now appears that building at almost 
the average rate achieved 1946 
will be normal expectancy for the fu- 
ture. 

3. Adjustments, changes, and con- 
stant expansion of transportation facili- 
ties will be needed in the future. 

This analysis gives confidence that 
the industry should be able to con- 
tinue to do the job which it has always 
achieved, viz., supplying all the oil 
needed. “Growth” is perhaps the one 
word which best characterizes the fu- 
ture of the petroleum industry. 


since 


A Few Major Economic 
Considerations 


In the conduct of this study many 
economic uncertainties which had to be 
resolved by assumptions were encoun- 
tered. The validity of the forecasts de- 
pends upon the accuracy of judgment. 
It is believed that these problems and 
conclusions regarding them are of in- 
terest If subsequent events prove 1o 
be different from what has been con- 
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cluded, then the prognostications would 
have to be changed. 


Monetary Stability 


A greater degree of monetary sta- 
than has been in evidence in the 
been assumed here. 
This is an essential requirement to the 
accomplishment of the objectives pre- 
discussed. It is not desired to 
discuss the effects of inflation or de- 
tlation on future industry growth. How- 
ever, attention should be called to the 
fact that industry is now in that phase 
of economic evolution where confis- 
cation of property is reaching into in- 
Perhaps the 


bility 


past 5 yeurs has 


viously 


vestment in capital tools. 
situation can best be stated 
Depreciation allowances for prof- 
t determination for income-tax pur- 
are inadequate to replace capital 


now in use 


poses 
tools 
2. The understatement of deprecia- 
automatically in a 


reported 


tion results corre- 


sponding overstatement of 

3. Reported earnings are subject to 
graduated income-tax payments. An in- 
come tax is actually paid every year 
on a part of the capital invested in 
Therefore, indus- 


iry is in a period of capital-tools con- 


fixed plant facilities 


fiscation. Obviously 


expansion cannot 


be built soundly upon such a founda- 


tron 

and other industries 
achieve the 
growth needed to meet the requirements 


If this industry 


n this country are to 
of a greater population and defense ob- 
jectives, it will be necessary that a cer- 
tain stability of the purchasing power 
of the dollar be achieved 
Financial requirements . . 
look at an industry facing a substantial 
market expansion with considerable op- 
should be, but 
there is a problem which must be rec- 
We in petroleum realize that 
frequently our expansion capital must 


- Most people 


timism This is as it 


ognized 
be ¢ xpended from 2 to probably 6 years 
ahead of the period of actual need. That 
is truth in a tendency re- 
cently expressed by a friend of mine 

that the greater our sales, the poore! 
will be our position. Petroleum 
is a heavy capital-requirement indus 
try. Its cash is frequently drained off 
to provide expansion required in the 


s why there 


cash 


future 
\ ery 
side the 


few people, either in or out- 
industry, realize the 
tude of capital requirements which will 
met to build for a future 
the size discussed. No one 
knows what the actual total investment 
will be 


magni- 


have to be 
market of 


The best anyone can do is to 
Our approximations re- 
a staggering concept of fu- 
ture capital requirements. We believe 
that total future expenditures for ex- 


approximate 
sulted in 


NOVEMBER 17, 1952 


ploration and development of neces- 
sary reserves, for transportation facili- 
ties, and for refining and distribution 
needs will average approximately 5 
billion dollars per year. In fact, we are 
looking at a 75-billion-dollar program. 
This estimate is based upon the 1952 
purchasing power of the dollar. If in- 
flation continues, the amount will be 
correspondingly increased. 

We have assumed that the industry 
would finance this growth, but it can- 
not be financed from reserves and re- 
tained earnings. However, we 
it well for all members of the industry 


believe 


to recognize that financing industry ex- 
pansion is one of our greatest future 
responsibilities. We feel that it is even 
more vital that people outside the in- 
dustry appreciate the essentiality of 
the profit incentive, as well as the in- 
escapable necessity of plowing back a 
part of earnings, if we are to continue 
to grow. 


Price freedom . . . What assumption 
should be made about future price reg- 
ulations? It is recognized that most of 
the historical pattern had been estab- 
lished when the economy was not sub- 
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ject to governmental price ceilings. It 
is also known that prolonged price reg- 
ulation leads to rigidities of an econ- 
omy, and these inevitably retard growth. 
Hence it is assumed that present price 
regulations as applicable to petroleum 
would not prevail for much of the 15 
years under review 

This appears to be a logical assump- 
tion, because 

1. Supplies are considerably in ex- 
cess of present rate of consumption 

2. Supplies are susceptible to sub- 
stantial expansion both from domestic 
and foreign sources 

3. The geographical distribution of 


supplies and the production rate of par- 
ticular products are often adversely af- 
fected by insensitive price ceilings. 

4. Price ceilings do not recognize 
growth requirements. 

5. A vast proportion of petroleum is 
now being sold at less than ceiling 
prices 

6. The potentiality of increased for- 
eign competition is ever present 

In fact, it cannot be seen why price 
controls on petroleum could not be re- 
moved right now. 


Highway limitations . . . The data pro- 
jected on cars in use and consumption 
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per car cannot be achieved on the basis 
of present highway capacity. This econ- 
omy is built to a large extent on an 
unusual degree of freedom of move- 
ment and transport via highways. Many 
new highways must be built; many of 
the present ones will have to be im- 
proved and modernized. Estimated ex- 
penditures for highway construction in 
1953 range between 2.7 and 3 billion 
dollars. 

Such new transportation arteries as 
are constructed will have to be engi- 
neered with the same degree of skill 
and planning as that applied to private 
ventures. In fact, both the petroleum 
and automotive industries may find it 
desirable to establish a group of expert 
highway engineers to function in an ad- 
visory capacity to insure efficiency of 
highway planning, construction, and fi- 
nancing 

The American public will pay a fair 
cost for making these additional facil- 
ities available. This is adequately dem- 
onstrated by the financial 
turnpikes. Therefore, as a basic premise 
underlying our work, we have assumed 
that funds made available for highway 
construction will be used almost ex- 
clusively for that purpose, and that they 


success of 


will be wisely expended 
Industry know-how Money alone 
will not insure the growth needed 
Money must be associated with indus- 
try problem-solving know-how. This 
presents a two-horned dilemma: (1) 
broadening the training of more prom- 
ising young men who will have to su- 
pervise the wider investments incident 
to a growth industry, and (2) retain- 
ing the productivity of some of our 
most successful industry members after 
the tax laws of the country have elim- 
inated the economic incentive for fur- 
ther work 

The assumption regarding the first 
of these two was easy to reach. Larger 
capital requirements will necessitate 
caretul ‘supervision. This means that 
present management will have to train 
a larger number of leaders to follow 
them. It seemed a logical conclusion 
that many companies in the industry 
would their more promising 
young men and shift them from posi- 
tion to position so as to provide them 
with the broad basis of training nec- 
essary to meet the leadership require- 
ments of the future. 

The second part of this problem is 
more difficult. Why should a skilled 
individual continue to strive for great- 
er accomplishments when he is denied 
the fruits of his labor by tax laws? And 
yet we know that our economy must 
have the benefit of the productivity 
of this class. Hence we have assumed 
the continued active contribution of the 
most successful persons of our indus- 


select 
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try, even though we appreciate that 
their present economic incentives 
grossly inadequate 


are 


Labor relations . The existence of 
monopoly places a deadening hand 
upon a company, an industry, and upon 
the total economy. One of the greatest 
have obtained during 
am economist in the oil in- 
dustry is the deep conviction that it is 
ruled by strong, keen competition. I do 
not believe that an objective student 
can study the behavior of this industry 
and reach any other conclusion. Strong 
competition must continue if the in- 


satisfactions I 


my lite as 


agustry 
Management-labor relationships in 
industry have traditionally been on 
at the widest, on a company 
This has been conducive to prog- 
evidenced by wages paid and 
employe benefits received as fine as are 
enjoyed in any industry. But efforts 
been made to substitute bargain- 
an industry-wide basis. When 
industry-wide negotiations come into 
there is an ability to extort 
something from the public, whether 
this ability is exercised or not. Inter- 
ruptions of operations because of labor- 
management disagreement when on an 
industry-wide basis are in 
against the public. 

There are competitive advantages in- 
cident to good labor-management rela- 
tionships. Many in this industry 
anxious to these advantages 
preserved both for labor and manage- 
ment. For this reason, assumed 
that the general pattern of labor rela- 
tionship would not change 


is to grow 


our 
a local or, 
basis 


ress, as 


have 
ing on 


existence, 


fact actions 


are 
most see 


we 


Divorcement .. . Competition in the 
market over a period of many years 
has built an industry structure designed 
to meet best the needs of the market. 
In many cases individual firms have 
worked toward an integrated pattern 
for the purpose of supplementing the 
market organization function ot compe- 
tition. This has resulted in various de- 
grees of integration on the part of the 
vast majority of firms engaged. 
that many organizations 
feel that the controversy involving in- 
tegration does not touch them, but it 
either through ownership of 
transportation facilities, ownership of 
retail outlets, or ownership of an in- 
terest in more than one phase of the 
industry 
There is a suit now pending which 
seeks to force a segregation of market- 
ing from other phases of the industry. 
None of us knows how far this effort 
will go. We are confident that it is an 
effort to modify a structure which has 
been built as a result of competition in 
the industry. It pleads that additional 
curbs, or barriers, to the free flow of 


I recognize 


does 
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capital and effort be introduced with 
respect to the petroleum industry. 
Therefore, if atomization of this indus- 
try results from either judicial or legis- 
lative action, the forecast which has 
been presented is no longer valid. 


Reward to capital .. . 
tremely complex subject to attempt to 
cover in a brief paragraph. Normally, 
we think of the claimants upon a pro- 
ductive capacity of an economy as be- 
ing labor, capital, government, and con- 
sumers. Labor receives a wage for its 
hire; capital receives an interest or divi- 
dend; the Government receives its por- 
tion through taxes; and the consume 
should receive his portion through 
greater real purchasing power of the 
dollar because of lower prices. But all 
laborers and all providers of capital 
are also consumers. Therefore, it is dif- 
ficult to segregate the consumer's share 
of the output of goods and services 
In reality, if we recognize this over- 
lapping, we could say that the claim- 
ants are but three, viz., labor, capital 
owners, and Government. Of these, 
Government has received the greatest 
rate of increase through higher and 
higher taxes. Labor has received an in- 
creasing proportion of gross national 
production. The providers of capital 
have received a diminishing proportion. 

The essentiality of tremendous capi- 
tal outlays on the part of this indus- 
try have already been seen. To achieve 
this growth is to the benefit of labor, 
Government, and the providers of cap- 
ital. A more equitable sharing of the 


fruits of production is a prerequisite | 


to continued growth. Rewards to cap- 
ital are believed to have passed the low 
level, and the future will see increased 
interest rates. Hence the assumption is 
made that the capital-supplying seg- 
ment of our society will be more ade- 
quately compensated in the future, and 
that a better-balanced participation in 
gross national production among capi- 
tal, labor, and Government will come 
into being. 


Conclusion 


I am sure it is realized that the au- 
thors alone could not have prepared 
all of the supporting evidence reviewed. 
There have been many collaborators, 
both in the company and outside. We 
should like to express our appreciation 
to them for their invaluable assistance. 

But, as to the forecast, we feel that 
there must be a word of caution. The 
industry alone cannot insure accom- 
plishment of these objectives. If the 
American people will create an environ- 
ment characterized by monetary 
bility, free prices, intelligent 
lationships, 


labor re- 


supply the petroleum needed. 


This is an ex- | 


Sta- | 


and a sound highway-de- 
velopment program, this industry will | 
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They’re built to ignore dirt, 
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SMITHway totally enclosed fan-cooled 
motor—a frame within a frame and 
both are cast iron. Efficient, high-ca- 
pacity, double-locked fan forces air 
through self-cleaning ducts. Heat is 
dissipated—dirt, dust and corrosive va- 
pors can’t get into the sealed motor 


AST IRON construction is one of the 

many outstanding features which 
makes these motors superior under 
service conditions involving dirt, dust 
and corrosion. Cast iron frame, cast 
iron end bells—the complete enclo- 
sure is cast iron—all exposed parts 
are cast iron. Ideal for petroleum, 
chemical and other rugged industrial 
applications. 
SMITHway totally enclosed fan- 
cooled motors are built to standard 
NEMA frames to meet the highest 
standards of electrical performance. 
TEFC motors are built in sizes from 
5 to 125 HP. Parts and service avail- 
able throughout U.S.A. Get complete 
information from nearest office or 
write today. 


SMITHway totally en- 
closed non-ventilated 
motor. Standard 
NEMA frames. Cast 
iron construction of all 
exposed parts kee “4 
these motors, by t 

thousands, on the job 
regardless of dust, 
dirt and corrosive con- 
ditions. Available in 
ratings from 1 to5 HP 


AO.Smith 
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Fig. 1—Circumferential bending stresses in air at various pressures in 


the pipe subsequently buried in sand. 


Fig. 2—Circumferential bending stresses in air at various pressures in 


the pipe subsequently buried in clay. 


METALLURGISTS PROBE CAUSES OF 


Stress Failure in Big-Inch Gas-Transmission Pipe 


Small flat spots and dents cause large local bending stresses 
of internal pressure; proof-testing pressure 
should be 150 psi. higher than maximum operating pressure. 


on application 


by J. 


have been in- 
when diameter 

pipe failed after installa- 
tion. In some cases the pipe had previ- 
survived a mill test at consider- 
ably higher internal pressure than that 
at which it failed 

A study 


tions of 


N recent vears there 


stances large gas- 


transmission 
ously 
of the stresses in short sec- 


buried pipe undertaken 
to aid in understanding how the stresses 


was 


developed after installation may exceed 
those developed during the mill test, 
how these 
may vary from day to day and month 
to month after the pipe line has been 


and to determine stresses 


placed in service 
Preparation of Pipes for Tests 
Two A.P.I 
X46 pipe 
single heat were used in the study 
The pipe was nominal 20-in. o.d., with 
wall measurements, 


25-ft 


Grade 
from a 


lengths of 


electric-weld line 


a %4-in Accurate 


*Principal metallurgist, and supervisor, 
metallurgical engineering, Battelle Memorial 
Institute, Columbus, Ohio Presented at 
thirty-second annual A.P.I meeting 
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made for the purpose of stress calcu- 
lations, indicated a wall thickness of 
0.265 in. 

The pipes were forced out-of-round 
by placing them between the flat plates 
of a hydraulic press and applying a 
force across a diameter. The weld lines 
were placed midway between the major 
and minor axes. The force was applied 
through a sufficient distance to cause 
yielding of the pipe wall and produce 
a permanent set of approximately 0.4 
in. between the major and minor axes 
of the pipe cross-section 

The pipes were given this shape in 
order to determine experimentally the 
magnitude of the bending stresses su- 
perimposed upon the circumferential 
stresses as a flattened pipe is pressured. 
Much of the flattening developed by 
squeezing the pipe between platens is a 
matter of flat spots at each end of 
the minor axis. It, at least, approxi- 
mates the type of out-of-roundness 
which may develop during handling 
and installation of the pipe line. 

Drawn steel heads approximately 6 


W. Lodge* and G. K. Manning’ 


in. in length were welded to the ends 
of the pipes. The heads contained suit- 
able outlets for filling, pressuring, and 
measuring the internal pressure. A %4- 
in. pipe, sealed at the lower end, was 
inserted through one of these outlets in 
each pipe in such a manner that the 
temperature of the water during each 
pressuring could be meas- 
ured. 

The and minor axes of the 
pipes were located by micrometer meas- 
urements of the outside diameter. Pairs 
of strain gages (one longitudinal and 
one were installed at in- 
tervals of 45° around the circumfer- 
ence of the pipe. Three such rings of 
16 strain gages were installed on one 
pipe, and two such rings were installed 
on the other pipe. Baldwin SR-4, Type 
A3, strain gages with a gage length of 
{#-in. 


operation 


major 


transverse) 


were used. 

Preparation of surface . . . The surface 
of the pipe was prepared for installa- 
tion of the gages by polishing with 
abrasive paper until all oxide and 
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Fig. }—Shape of pipes before burying and orientation in the ground. 


scratches were removed. The prepared 
surfaces were wiped repeatedly with 
clean pieces of acetone-soaked cotton 
until no discoloration could be detected 
on either the pipe surface or the cot- 
ton. A thin laver of Duco cement was 


Zero interno! pressure 
af j 


200-Ds 


900- ps: inter nol 


600- ps: inte?Ral-pressure 


Fig. 4—Bending stresses in pipe buried in sand, resulting from the 
weight of the backfill (first pressuring after burying). 
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interno! pressure 


placed on the pre- 
pared surface of 
the pipe and the 
bottom surface of 
the SR-4 gage. The 
gage was posi- 
tioned on the pipe, 
and the excess ce- 
ment was forced 
out by a rolling ac- 
tion of the finger. 

A special effort 
was made to retain 
the thinnest possi- 
ble layer of cement 
between the pipe 
and gage without 
applying so much 
pressure that the 
gage would be 
dama ged. This 
practice is believed 
to be important in 
obtaining _ reliable 
results. 

Plastic - sheathed 
telephone cables, 
containing 22 in- 
dividually _ plastic- 
covered 22-gage 
copper wires, were 
used for lead wires. 
Each ring of gages 
served by a 
separate cable 
that was anchored 
and wired. Lead wires were connected 
to the gages by use of rosin-core solder. 
Rubber tape was placed on the pipe 
beneath the soldered connections to 
prevent the latter from contacting the 
pipe and causing a short circuit. 


Verticol 
direction 
ofter burying 


was 


Vertice 
direction 
os tested 


pressure ~ 


After the gages had air-dried for ses 
eral days, the pipe at the location of 
the gages was heated to 120° F. by 
use of infrared bulbs and held at tem- 
perature for 2 hours. While still at 
temperature, the gages, lead wires, and 
open ends of cables were water-proofed 
by coating them with molten wax* ap- 
plied with a paint brush. 


Protective caps . . . Protective metal 
caps drawn from 22-gage sheet steel 
were then placed over each gage of 
both rings of the pipe which had only 
two rings of gages, and over two rings 
of the pipe with three gages. The shape 
of the protective caps was designed 
to bridge the gage wires and to prevent 
external pressures from bearing direct- 
ly upon the gage, especially such con- 
centrated forces as might be expected 
from a sharp stone in the soil contact- 
ing the gage. The caps were not used 
on the gages in one ring in order to 
determine whether local pressure on 
the gages by sharp stones was a prob- 
lem. 

After the caps had been positioned, 
the wax coating was built up by the 
application of molten wax in the same 
manner as before. It became apparent 
later that local pressure by stones was 
not a problem. The ring without the 
caps gave equivalent data and, there- 
fore, no further reference is made to 
the caps. 

The lead wires in the other ends of 

*The wax employed proved to be quite 
satisfactory for this purpose. It was Petrosene 
“A” produced by the Socony-Vacuum Oil 
Co., Inc 
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Fig. 5—Bending stresses in the pipe buried in clay, resulting from 
the weight of the backfill (first pressure after burying). 
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the cables were connected to the strain 
indicator through multiple-contact low- 
resistance switches 

The pipes were filled with water, and 
reference readings were made on each 
ige under conditions of zero internal 
The internal was 
then increased by pumping oil into 
the pipe with a hand-operating emer- 
gency pump used on the hydraulic sys- 
tem of an airplane. Pressure was meas- 
ured with deadweight-type gage. 

During the first pressuring of the 
pipes in air, strain measurements were 
100-psi 


pressure pressure 


made at intervals of 
as the pressure was increased to a maxi- 
mum of 1,100 psi. Measurements were 
also made at 900, 800, 600, 400, 200, 
and 0 psi. as the pressure was released. 
The combined 
hoop stresses exceeded the yield strength 
material at many 
metal to flow plastically. 
As a result, after the first pressuring 
in air, it was found that the difference 
between the major and minor axis had 
from 0.40 in. to 


pressure 


bending stresses and 


of the locations, and 


caused the 


decreased about 
0.060 tn 

The ‘purpose of pressuring to 1,100 
psi. on the first pressuring was to Cause 
the metal to flow where it would, and 
to insure elastic behavior of the pipes 


at the lower maximum pressure used 
in subsequent tests. 

The pipes were pressured a second 
time in air to 1,050 psi. Strain meas 
urements were again made at the same 
intervals of pressure as the first pres- 
suring. The purpose of this second 
pressuring was to make certain that 
the pipes were behaving elastically and 
to calibrate the pipes. 

When a perfectly round pipe is sub- 
jected to internal pressure, the surface 
of the pipe wall is uniformly stressed 
in a circumferential direction in accord- 
ance with the relationship: 


Where 
g circumferenual 
P = internal pressure 
D inside diameter: 
D. outside diameter 


stress 


*This value is based on the formula for 
thick-wall tubing derived by Timoshenko in 
Strength of Material, Vol. II, p. 236. The 
formula for thin-wall tubing could have been 
used in this case without an important error. 
If the thin-wall formula (¢ PD, /2t, where 
t the wall thickness) is used, then @, 
37.7 P. On occasions the D in the formula 
for thin-wall tubing is taken as the outside 
diameter. This does lead to an appre- 
ciable error, because then con- 
clude that ¢ 38.8 P 


one would 


For the particular pipe used 
a 36.3 P 


rhe longitudinal stress in a perfectly 
round pipe capped on both ends ts 


Where 
¢, = longitudinal stress 


For the particular pipe used 
18.2 P 


Ihe theoretical circumferential strain 
in a perfectly round pipe may be cal- 


*The relationship is derived by equating 
the force in a longitudinal direction caused 
by the pressure (P x #D,?/4) and the force 
resisting pressure [o, X (wD.?/4 — D,’/4)] 
It is reasonable to question whether, after 
burying the pipe, some of the longitudinal 
force may not have been absorbed by the 
soil’s pressing against the capped ends. Anal 
ysis of the strain data, however, indicated 
that the force absorbed by the soil in either 
a longitudinal or circumferential 
was insignificant. The longitudinal 
a pipe line is different from that in a short 
length of pipe. capped at both ends. In the 
case of a pipe line it has been shown that 
the longitudinal strain is zero. The soil fric 
tion prevents movement in the longitudinal 
direction. Under these conditions, ¢ : 
o., where u is Poisson's ratio 


direction 


stress im 
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Fig. 6—Variations in circumferential bending stresses with 


pressurings of the pipe buried in sand. 
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Fig. 7—Variations in circumferential bending stresses with 


pressurings of the pipe buried in clay. 
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How to strip a storage tank 


GOULDS Fig. 3450 
SINGLE STAGE CENTRIFUGALS 


Horizontally split and bolted 
glands provide easy access for 
repacking. Capacities up to 
15,000 G.P.M, Mende to 500 ft. 


Battery of 
GOULDS Centrifugal Pumps without scraping or sandblasting 


gives dependable service UT FAST—that’s how old coats of paint 


Here is a battery of Goulds 10” double suction, roll off when you strip tanks the quick, 
split case centrifugal pumps at work for a well- ° 
known oil company in the Lake Charles area. 
These Goulds and hundreds of others through- 
out the oil industry are giving heavy-duty, 24- 
hour-a-day, trouble-free service. j flow-on, steam-gun, or cold-flow-on method, 


money-saving Oakite way. 


Powerful Oakite strippers, applied by hot- 


Oil men choose Goulds pumps for several actually float off paint, dirt, and grease—right 
reasons. First, they are low in cost. Second, 


they offer high efficiency pumping with rela- 
tively low power consumption, Third, their hand scraping, chipping or blasting. You save 
simple, sturdy construction assures long service 
life and low maintenance costs. These Goulds . ‘ 
pumps offer other important advantages, too. and reused. And you're safe . . . no fire hazard. 
Interchangeable parts permit reduced inven- ; , ; 
tories. A wide range of capacities and heads Ask your local Oakite Technical Service Rep- 


down to the base metal. You save time... no 


money .. . long-life solution may be reclaimed 


affords versatile application. For complete in- resentative for on-the-spot demonstration. Or 


formation and specifications on the Goulds ; F 
Fig. 3450 pumps shown above, write for Bulle- write Oakite Products, Inc., 50B Rector St., 


tins 721.1 and 721.2. New York 6, N. Y., for details. 





Other Outstanding GOULDS 


for the Of) Industry PREE Booklet F7629—full of infor- 


mation on maintenance cleaning in al! 
divisions of the Petroleum Industry— 
describes proved, money-saving 
Oakite procedures for such jobs as 
* cleaning stabilizing towers 
GOULDS Fig. 1813 Se ees 
GOULDS Fig. 3705 ir as =" Migh-seetity | ; * descaling heat exchangers in place 
—eee a = double-acting W \} pane ps tun 8 
ee anit end piston pumps. i * salvaging rigs, valves, fittings 
alkaline liquors. § GOULDS Fig. 3360 dogs 


ann ity ranges from | = : r 
oar “e° High pressure multistage 7 to 58 G.P.M. | Copy sent on request. Write today! 


He ads up to 160 centrifugal. Two hydrau- Heads up te 
> arrangements avail- 580 ft. 
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culated by substituting Equations | and_ difference is called « The bending 

2 for ¢; and ¢ in the equation stress in a circumferential direction at 

the outer surface of the pipe may then 

@) be calculated by use of the formula: 

‘ But the longitudinal strain component (¢»;) 
at the outside pipe surface due to a circum- 

(4) _ ferential bending moment (ey) must be zero 


Where «. is the circumferential strain in a This is true because both the inside and out 
. a SIL A 


(1 — 4?) 


round pipe; E is the modulus of elasticity 

[(29.6) ito) psi.J; and a Poiss sn’s po A - . side surfaces must undergo the same strain 
[(2 a u is c 

(0.28) tThe equation is derived by recalling that: 


in a longitudinal direction, and because the 
inside and outside strains must also be equal 
1 in size but opposite in sign. These conditions 
can only be met if e.; = 0 

Therefore 


For the particular pipe used 
1.06 x (P) (10°°) 


The circumferential bending strain 
may then be found by subtracting the 
theoretical strain for a round pipe (€) 
from the observed strain values. This 


An out-of-round pipe is forced to- 
wards a round position with increasing 
internal pressure which causes bending 
stresses to be superimposed upon the 
normal hoop stresses of a round pipe 
On the outer surface of the pipe where 

so the gages were located, the bending 
My stress may be either tensile or com 
Cu DB pressive, depending upon the specitic 
EPEen location relative to the shape of the 
Bs cross-section of the pipe. The outer sur- 
face of the pipe at the minor axis 1s 
subjected to the highest tensile stress, 
and at the major axis to the lowest 
tensile stress 

In the case of an elliptical pipe, the 

bending stress at the minor axis will 


IN YOUR BUSINESS eee be equal in magnitude but of opposite 


sign to that at the major axis. In the 


e case of pipe in which the out-of-round- 
ness is a matter of flat spots or even 
oincy dents in the pipe wall, symmetry does 
COMPRESSORS ; not need to exist. It is only necessary 
that the summation of the bending 
moments about the circumference be 
zero, and it is possible for the very 
are no “swordfish” to sever the high bending moments in the vicinity 
compressed air supply dependably of a flat spot to be balanced by rela- 
delivered by Quincy Compressors. You tively small moments of opposite sign 
can look ahead to many, many years’ service ae in most of the pipe wall 
because Quincy builds compressors that 
withstand long, hard usage. 


Looks like friend diver is doomed! 
In your business, however, there 


Effect of Out-of-Roundness on Bend- 
, — ing Stresses 

Depend on a Quincy specialist to help you r 
select the right compressor for your needs. 
There are modern, compact Quincy 
Compressors in sizes from 1 to 90 c.f.m. 


The results of measurements mad2 
during the second pressuring in au 
were treated in the manner indicated, 
and the circumferential bending stresses 
present at the outer surface of the two 
pipes at 900 psi., 600 psi., and 200 

FREE! NEW CATALOG psi. internal pressure are shown graphi- 

; cally in Figs. | and 2. The maximum 

Complete with illustrations, bending stress observed in the pipes at 

features and specifications of entire ; 900 psi. internal pressure (14,000 psi 

Quincy line. Write Dept. OG-8 for one of the pipes) was much higher 

than would be found in an elliptical 

pipe which has a difference of only 

QU INCY COMPRESSOR CO. 0.060 in. between the minor and major 
QUINCY, ILLINOIS axes. 

aoe t — sae The longitudinal bending _ stresses 

Manufacturers of Air Compressors lusively caused by camber along the length ot 
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the pipe were calculated in a similar 
manner, but were found to be less than 
1,000 psi. as might be expected for a 
straight pipe. They have not been re- 
produced here. 


Method of burying pipes . . . One ol 
the pipes was buried in a ditch 36 in 
wide and 50 in. deep, which was dug 
in a clay-type soil. It was completely 
backfilling with the soil 
been removed from the 


covered by 
which had 
ditch 

A ditch 60 in. wide and 70 in. deep 
was dug for the other pipe; 20 in. of 
sand was placed in the bottom of the 
ditch before the pipe was lowered into 
position. The ditch was then filled with 
sand. A minimum of 20 in. of sand 
around the pipe was considered neces- 
assure freedom of the pipe 
from influence of the surrounding clay 
The were oriented in the 
relative to their cross-sectional 
as shown in Fig. 3. 


sary to 
soil pipes 
ditches 


shape 


psi. of internal pressure. The maximum 
bending stress of 7,000 psi. in the pipe 
buried in clay is equal to 190 psi. of 
internal pressure. 

It can be shown that, at zero, in- 
ternal pressure, an unequal soil pres- 
sure which is constant across a diam- 
eter of the pipe will produce a circum- 
ferential bending stress given by the 
equation 

3P.D 
(max.) 


Where 8t 


og (max.) maximum bending stress 
P, = unequal soil pressure 
D. = outside diameter 
wall thickness 
i 
' 
SERVICE : 


Using the observed maximum bend- 
ing stresses to calculate the unequal 
soil pressure, P» = 2.1 psi. for the pipe 
buried in sand, and P. 3.3 psi. for 
the pipe buried in clay. Inasmuch as 
the backfill over both pipes was 30 
in., the values for Ps appear reason- 
able and, consequently, the bending 
stresses observed are within the range 
which might have been predicted. 

When the pipe is pressured in the 
soil, the bending stress from unequal 
soil pressure decreases markedly. This 
is shown in Figs. 4 and 5 by the curves 
marked 200 psi., 600 psi., and 900 psi 
The curves were determined by sub- 





NO CORROSION! 


Pipelines subject to a wide variety of temperature, mois 


ture and abrasion conditions 


are protected from destructive 


agencies of all kinds when coated with Reilly Enamel — an 


Effect of Unequal Soil Pressures on outstanding coal tar 
Bending Stresses are remarkably 


product. As a result, lines 


free from costly service 


these pipe 
interruptions, and 


After the pipes had been buried and 
backfilled to simulate field conditions, 
strain measurements were made at all 
gage positions at zero internal pressure 
It was found that a drift in the strain- 

ge values had been caused by moving 
when the pipe was 

ried, and it was necessary to add 40 
licroinches per inch to each strain 
ge value after burying. The change 
at each gage position, from 


lead cables 


strain, 
reference measurement ob- 
tained at the same position when the 
was at zero internal pressure sur- 


the zero 


pipe 
rounded only by air is caused by the 
weight of the backfill on the pipe. The 
corresponding stresses in the pipe wali 
calculated from such strains, and 
are shown graphically in Figs. 4 and 5 
by the “zero internal pressure” curve. 

The change in stress around the cir- 
cumference of the pipe shows that the 
tended to flatten 
the pipe, increasing its axis in the hori- 
zontal direction and decreasing the axis 
vertical direction. The sand 
caused less flattening and less bending 
stress than did the clay, and it is ap- 
parent that the sand acted somewhat 
more like a fluid than did the clay. 
The pattern of the bending stress does 
influenced to any 
degree by the relative 
orientation of the original out-of-round 
ness of the pipe. 

The bending stresses at the pipe sur- 
face caused by the unequal soil pres- 
are quite large at zero internal 
The maximum bending stress 
in the pipe buried in sand was approxi- 
mately 4,500 psi., which is equivalent 
to the hoop stress resulting from 125 


were 


weights of the soil 


in the 


not appear to be 
appreciable 


sures 


pressure 
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tracting the bending stress observed in 
air at each pressure from the bending 
stress observed after the pipe had been 
buried. At 90U psi. internal pressure, 
the bending stress dye to unequal soil 
maximum of about 
equivalent to 28 psi. inter- 
nal pressure tor both of the pipes. 


pressure 
1.000 psi.. 
I 


was a 


Proof testing in the field introduces 
the question of what margin of pres 
sure over the intended operating pres- 
sure should be used in the proof test 
There are on record examples of pipe 
lines which failed at pressures which 
were less than the highest pressure to 
which the line had previously beea 


subjected. This suggests that the bend- 


ing or restraining forces of the soil are 
changing from time to time, resulting 
in a variable stress system. 

In order to determine the magni- 
tude of such variations in the stress 
system, the pipes were pressured 10 
limes over a period of a year. The total 
range in strain values for each gage 
at O internal pressure and at 900 psi. 
internal pressure was determined. The 
longitudinal strain varied only slightly 
from one pressuring to the next, but 
the circumferential strain—particularly 
in the case of pipe buried in clay— 
changed appreciably. 

The total range for the circumferen- 
tial is shown in and 7 


gages Figs 6 
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It can be seen in Figs. 6 and 7 that 
the fluctuation in circumferential stress 
is greater at 0 psi. than it is at 900 psi 
of internal pressure. This is what might 
be expected because it has already been 
noted that unequal soil pressures pro- 
duce larger bending stresses in the pipe 
wall at 0 pressure than at 900 psi. in- 
ternal pressure 

The largest variation in circumferen- 
tial stress at any gage position in the 
pipe buried in sand was 4,800 psi., at 
Q internal pressure. At 900 psi the 
same pipe showed a maximum varia- 
tion of 1,600 psi. equivalent to an in- 
ternal pressure of 44 psi. The pipe 
buried in clay, although exhibiting less 
variation at 0 internal pressure than 
did the pipe buried in sand, showed a 
greater stress variation at 900 psi. in- 
ternal pressure. 

At 900 psi. internal pressure a range 
of circumferential bending 
1,900 psi. (equivalent to 52 
psi. internal pressure) was observed be- 
tween the various pressurings. 

Although the variations in 
measured in these particular pipes at 
pressure are not sufficiently large to 
explain all field failure, the tests serve 
that such fluctuations 


in stress do exist. 


stress as 


great as 


stress 


to demonstrate 


The conditions of these tests do not 
necessarily represent the extremes of 
all field conditions. The pipes were 
buried in a horizontal position in level 
ground. It may be that the variation 
is larger when the pipe is buried along 
the side of a hill. It may also be that, 
had the test pipes been pressured 100 
times after burying over a period of 
several the variation would be 
found to be somewhat larger than that 
indicated 


years, 


Conclusions 

It becomes apparent that small flat 
spots and dents in thin-wall large-diam- 
eter pipe will cause large local bending 
stresses when internal pressure 
plied to the pipe. These bending stresses 
are very likely to cause local plastic 
deformation the first time pressure ts 
applied to the line. This, in turn, sug- 
gests the importance of adequately 
proof testing a pipe line before it is 
placed in service, and in doing it in 
such a manner that, in the event of a 
failure, there will be no extensive dam- 
age. 


is ap- 


In addition, it was found that the 
stress in a pipe wall fluctuates some- 
what because of changing soil pres- 
sures. These variations were found to 
be equivalent to as much as 50 psi 
internal pressure, and it seems reason- 
able that the proof-testing pressure 
should be at least 150 psi. higher than 
the maximum operating pressure. 
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a casing string installed in a well, you'll do the job quicker, cheaper- 


and more permanently — with a Baash-Ross Packing Casing Bowl. 


Here’s all you do... 


After cutting the casing below the damaged area and 


i Cee be wee 


removing it from the well, add enough new casing to the 
recovered string to replace the damaged section—then 
thread a Packing Casing Bowl to the bottom of this re- 


ing Casing Bowls 
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J ; : Type (above) and 

multiple-segment packing rings, after which the casing Double Slip Type 

. (right) 
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placement string 

Run the replacement string back into the well until the 

Casing Bowl passes over the top of the casing standing 

in the well and “shoulders” against it. Baash-Ross Pack- 


1. Cement Job around the casing shoe is not dis- 4. Packing is lead for a permanent seal—and spe- 
turbed in any way. cial tapered design of sealing rings assures a full! 


length pressure-tight seal. 
2. Diameter of casing string is not reduced at the 


repair point because the Casing Bowl has a mini- 
mum ID as great or greater than the casing string > eh haan of pack-off 


lead 

itself. Any tools, liners or other equipment that a ; 

lm porta nt will pass through the rest of the casing will also Meng get @ tight pressure-proef pack-off on every 
pass through the Casing Bowl. 4 

A dva nag eS 3. Varying Requirements are met by choice of either 6. Casing Repairs are quickly-made, low-in-cost, and 


5. Split Design of packing ining rings p 








Single Slip or Double Slip designs —a type to meet permanent —with a high safety factor to with- 
your particular requirements. stand the most severe strains and pressures. 


Baash-Ross Packing Casing Bowls are available 
in a complete range of sizes to fit casing diam- 
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Double Slip Types. TOOL COMPANY 
GENERAL OFFICES: 5512 SO. BOYLE AVE., LOS ANGELES 58 
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Better Understanding Sought on. . . 


Thermodynamic Properties 


Of Hydrocarbons and 


TRANSMISSION 


w 


oO 


Related Compounds 


CENT 


PER 


... a Research Project 50 report 


9 
N MICRONS 
. Fig. 1—Infrared absorption spectra of naphthalene single crystals 
by K. S. Pitzer and R. R. Brattain with polarized incident radiation. The two spectra are for two dit- 
ferent orientations of the naphthalene crystal with respect to the 
plane of polarization of the incident radiation. 
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dynamic properties of hydrocarbons 
ind related compounds. Such a 
gram is, of course, a part of the larger 
program of research being sponsored 
by the American Petroleum Institute; 
ind, as its results should be of partic- 
Projects 44 and 48, 
cooperation and coordination wiih 
has already been ar- 


pro- 


ular interest to 
clos 
these projects 
ranged 
As mentioned earlier, Project 50 was 
ictivated on July 1, 1952, so the work 
t the project cannot be illustrated with 
research already done. However, it is 
illustrate the necessity for, 
ind the coordination of, a number of 
experimental techniques in any attempt 
to understand the thermodynamic prop- 
substance on the 
its molecular structure 
The research 
s the study of the structure of 
iphthalene to enable calculation of its 
hermodynamic properties, which 
lone jointly by the University of Cali 
rnia and Project 44. The key to this 
was the identification of the 
fundamental vibrations of the naphtha- 


possible to 


erties of a basis of 


chosen as an illustra- 


was 


search 
lene molecule, and this identification is 
difficult in the case of such a compli- 
e.g., there are 48 fun- 
vibration of the 


Structure; 
nial modes of 
vhthalene molecule 
vibrations 
calculation of their 
butions to the thermodynamic prop- 
s of naphthalene as well as furnish 
rable additional 


dentification of these 


iid permit con- 


intor- 
regarding the structure of naph 


detailed 


all available data were reviewed 
iated. Nineteen studies of the 
studies of 
rared spectrum of naphthalene 

ilable, 


spectrum and eight 
and this group includ- 
rminations of the spectrum ot 


halene in solution as well as in 


guid and solid states. These studies 
ined the frequencies of many of 

tional modes, and the intensi 
> infrared-absorption bands or 
a basis tor select 
fundamental 


among all of the 


res serve as 
of the vibra 
vibrations 


idition to these determina- 


the spectrum of naphthalene, 
minations had been made of the 
tion factors of the raman lines 
se polarization measurements, 
sible to identify the frequencies 
associated with vibration mo 
disturb the 


mmetry, and by 


vhich do not molec 
application of 
iple it was possible to iden 
8 of the 


| modes 


tively 48 tundamental 
man spectrum of naphthalene 
also been determined 
rized light as the 
nd the 


stals had 
exciting ra- 
results of this study 


NOVEMBER 17, 1952 


made it possible to segregate some of 
the known vibrational frequencies into 
two classes, viz., those due to an in- 
plane vibrational motion and those due 
to an out-of-plane vibrational motion. 

Even with the rather large amount of 
experimental data summarized previ- 
ously, it was not possible to make a 
positive assignment of the observed in- 
frared absorption or raman frequencies 
to the corresponding fundamental 
modes of vibration An assignment 
could be made, but not with the con- 
fidence which is desirable if the as- 
signment is to be used as the basis for 
thermodynamic calculations Conse- 
quently, additional experimental studies 


were undertaken in order to 
the ambiguities. 

Up to this point the experimental 
bases for the theoretical 
were all essentially spectroscopic, 
it appeared essential to anchor these 
theoretical calculations on some inde- 
pendent data, viz., calorimetric data. A 
vapor-phase calorimeter originally de- 
signed for use with liquids with high 
vapor pressures was modified to allow 
measurements on naphthalene The 
heat of vaporization and the 
phase heat capacities were then meas- 
ured. These data, combined with the 
already available solid and liquid-heat 
capecities and heats of transition, pro 


remove 


calculations 
and 
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vided bases for calculating the third- 
law entropy of gaseous naphthalene 
Additional data obtained 
from further spectroscopic work. The 
the absorption 
spectrum of a 


were also 
contour of 
the 
sample otfer 


shape or 
bands in infrared 
vapor an opportunity to 
identify the vibration type with which 
these absorption bands are associated 
The knowledge of the structure of naph 
thalene, 

the work, 
the 


bands 


icquired up to this point in 
that about six ol 
more infrared-absorption 
in the spectrum of naphthalene 


indicated 


intense 


vapor should be useful for this purpose 


his indication was proved to be cor- 
rect by the infrared spectrum of naph- 
thalene vapor obtained by using a spe- 
cial high-temperature infrared cell de- 
signed and constructed for this pur- 
pose 
Earlier it 
the most powerful tools for determining 
the effect of a particular atom or group 
substitute other 


was mentioned that one of 


of atoms is to some 
itom or some other group for the atom 
or group of The 


simplest of these techniques, viz., the 


atoms in question. 


substitution of deuterium for hydrogen, 
has been a favorite tool of the spectro- 
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BY DEALERS EVERYWHERE 


scopists to aid in identifying those ab 
sorption frequencies due to vibrational 
modes dominated by the motions of hy 
drogen atoms. This technique was ap 
plied to this problem by synthesizing 
naphthalene-d) and naphthalene-d° and 
obtaining their infrared spectra in the 
vapor, solid, and solution phases. At- 
naphthalene-d 
to obtain 


tempts to sy nthesize 


and naphthalene-d+ in order 


additional data were unsuccessful 


Direction of Principal Motion 


The various internal modes of vibra- 
tion of a polyatomig molecule can be 
divided into types on the basis of the 
direction of the principal motion in 
the mode. Full 


benefit cannot this fact in 


volved in vibrational 
be taken of 
interpreting the usual intrared spectra 
where the molecules in the sample are 
randomly oriented and 


where the direction of the electric 


completely 
vee- 
tor of the incident electromagnetic ra 
diation is also completely randomly 
However, if polarized intra- 
red the incident 
radiation, and if the sample is a sins 

crystal, the foregoing tact can be used 
additional in- 
the 


oriented 


radiation is used as 


to acquire considerable 
formation concerning the nature of 
vibrational modes. 

The modes in which the principal 
motion is parallel to the direction of the 
electric vector will react with the inci 
dent radiation in a quite different man 
ner from the modes in which the prin- 
cipal motion is perpendicular to the 
electric Reaping the full bene- 
fit of these special spectra requires the 


vector 


development of a model; i.e., plausible 
structures the naphthalene mole- 
cule and the naphthalene single crystal 


for 


are tested by theoretical calculations 
until one is found which will explain 
the spectra 

The polarized spectra of two distinct 
crystallographic planes of naphthalene 
and of one plane of naphthalene-d 
were obtained, and these in 
tion with the correct model made it pos- 
sible to division of the 
vibrations according to type. Fig. | 
shows the quite remarkable differences 
between infrared-absorption spectra ob- 
tained naphthalene 
which different 
tions with respect to the electric vector 
of the 
tion 

The short sections of spectra shown 


the 


combina 


get a detailed 


from molecules 


are oriented in direc- 


incident electromagnetic radia- 


in the bottom section of illustra- 
tion correspond to the two orientations 
of a naphthalene molecule shown pre- 
Polarized incident radi- 


manner to 


herein 
used in 


viously 
ition 

furnish 
validity of the model proposed for the 
interpretation of the single-crystal spec 
Polarized infrared-absorption spec 


was another 


an independent check of the 


tra. 
tra of mixed crystals, naphthalene in 
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inthracene, and naphthalene-de in naph- 
thalene were obtained, and these results 
with theoretical calcu- 
based on the structural model 
used for the interpretation of the single- 
crystal spectra. 

[wo additional items complete the 
xperimental work done on this prob- 
em. First, the grating spectrometer de- 
scribed previously herein was used to 
infrared spectrum of 
naphthalene in order to locate the ther- 
modynamically important carbon skele- 
The values of these fre- 


were consistent 


lations 


obtain the far 


tal vibrations 
quencies are not easily calculated from 
other data; and, inasmuch as they oc- 
cur in a spectral region which is not 
with the usual prism 
trometers, the grating spectrometer 
valuable contribution to this 
Second, an analog computer 
handling i0 simultaneous 
equations was designed and construct- 
ed in to reduce the time which 
it is necessary to spend on theoretical 


accessible spec- 
made a 
problem 


c ipable ot 
order 


calculations 

In review, this appears to be a com 
plicated and imposing piece of research 
Actually, the interest and efforts of 12 
individuals at University of California 
have directly contributed to one phase 

nother of the program outlined pre 
herein. Four publications have 
from this study, 
are In press or in prepara- 


viously 


already resulted and 


three more 
mon 

[wo questions appear to be impor- 
tant. First, what scientific advances 
result of this 
and thermody- 
naphthalene are 
This is, however, only 


what has been ac- 


been made as a 


work? The 


lamMic 


have 
structure 
properties of 
now available 
small fraction of 
complished 
The understanding of the structure 
and thermodynamic properties of naph- 
thalene will serve as a sound basis for 
calculating the thermodynamic proper- 
ties of naphthalene derivatives and other 
condensed which are 
constituents of 
In addition to this—which was, 
of course, the primary object of the 
other advances have 
New equipment and tech- 
both experimental and theo 
have been designed and devel- 


ring aromatics 


such important petro- 


ieum 
research—several 
hveen made 
ques, 
etical, 
yped, and these represent an advance 
because they will be useful regardless 
of what structural problem is attacked 
next. Fundamental advances were also 
in the interpretation of the di- 
exhibited by solids and by 


mixed crystals 


made 
chroism 


Che other question is: “Is the naph 
thalene work a typical illustration of 
the research planned for Project 50?” 
It is not typical from the standpoint 
that naphthalene is a more complicated 
molecular structure than many of those 
which will be investigated. But it is 


NOVEMBER 17, 1952 


typical because an understanding of the 
structure and thermodynamic properties 
of naphthalene opens the door to the 
calculation of the thermodynamic prop- 
erties of a great number of related sub- 
stances, and all of the materials studied 
by Project 50 will be chosen with this 
idea in mind. 

Further, the work on naphthalene 
a good illustration 
tech- 


structure 
of how 
niques can be applied to obtaining vari- 
ous data which, when fitted together, 
give a solution to a complicated struc 
tural problem 

It is essential that the structural prob- 


serves as 


various experimental 


lems chosen for Project 50 be care 
fully examined to insure that their so 
lution will contribute to understand 
ing thermodynamic properties on a wide 
scale and that they will assist in the 
solution of other problems. Conse 
quently, the research program cannot 
be planned too rigidly far in advance 
rather it must be adjusted to make 
maximum progress under the circum 
stances existing at a given time, and 
to make full use of the 
data and techniques. 

In line with this philosophy, one of 
the first systems studied will be the 
\ The cause 


most recent 


simple derivatives of ethane 
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ie —_ of the potential energy associated with 
b the internal rotation in ethane is only 

> Wh OTE A M 4 partly understood. By substituting halo- 
- en) YU eC gen atoms or simple radicals for one 
or more of the hydrogen atoms in 

ethane, it should be possible to ob- 


tain a better insight into the forces be- 
eC Od tween the atoms attached to adjacent 
carbon atoms 
WS 4 


Similar studies may be made on the 
“ derivatives of ethylene. Here the dou- 
ble bond itself resists the twisting mo- 
tion of the molecule, but it is of inter- 
est to see how the double bond is af- 
fected by simple substitution 

The data to be obtained have, of 
course, a variety of direct applications 
in addition to tne more theoretical ones 
mentioned. For example, the infrared 
spectra will be obtained over a greater 
wave-length range than before The 
thermodynamic data are important in 
relation to chemical reaction equilibria 
and to physical and engineering design 
Some attention is also being given to 
forces between molecules. It seems pos- 
sible that some further generalizations 
can be found with respect to the P.V.T. 
behavior of nonideal gases. In partic- 
ular, the influence of molecular shape 
is being studied. The law of corre- 
sponding states is Known to apply to 
spherical molecules such as the rare 
gases and methane The extent to 
which a single-shape parameter will 
correlate the deviations of nonspherical 

molecules is a key subject for study 
These are the new subjects to which 
Project 50 is turning. A major amount 
of time is currently being devoted to 
and in ZB - final revisions of thermodynamic tables 
re ‘Ab : ] for Project 44 before the next bound 
Today’s es ae b volume of these tables ts completed 
A : Revisions of the reports on normal par- 
P, otroleum affins and new vapants on the methy! 
(mono and di-) cyclopentenes were IS- 


sued recently. Work is now being done 


Industry 


on the branched paraffins through (¢ 
and on the monoolefins. These tasks 


should be completed soon 
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Thermofor Catalytic Reforming . . . An Answer to 





Demand for Higher Octane Numbers 


by J. W. Payne,* L. 


ya S 


r ’ yf 


types ol catalyst are 


to be for the re 


naphthas. Ot 


selective 
n petroleum 
selected for de 


for the T.C.R 
chromia-alumina 


he one finally 


ment ically 


specil 
t 
1 synthetic 
s type of catalyst has many 
characteristics 
high-octane-number ceil 
t permits reforming to high 


quality (F-1 


r, upon 


100 octane num 
the addition of 


gal.) with good vields 


P. Evans,* E. V. Bergstrom,; and V. O. Bowles’ 


It operales with low hydrogen 
partial pressure 
This 


oil 


3. It can be readily regenerated 


can be accomplished by burning 
Thus 
reforming of all 
the high 


cracked stocks, 


the coke deposits wide latitude 
is provided for the 
ypes of stocks, particularly 
ceke-forming thermally 
is well as broad boiling-range straight- 
run stocks 

+. It promotes excellent desulfuriza- 
tion, and the sulfur is eliminated main- 


as hydrogen sulfide in the reform- 





Catalytic Reforming Is Likely 
Method for Upgrading 
Low-Octane Gasoline Fractions 


PAs! ol 


e-engine design during recent 


I the ab 


the progress made in auto- 


en founded on 
oleum industry to produce 


f progressively higher in 


~ - 


ty level during 


If octane 
dily 
time, al 
half units per year, 


ge level of 


Except 
numbers have in 
over a considerab 
the rate of one to 
to the 
about 84 F-! 


mber for regular-grade id 


or premium-g! ide 


still higher octane 


destined to 


mand for 


seems continue, 
eased emphasis being placed 
design. U 
the 12:1 
octane-number 


the F-1l range 


h-compression-engine 
a continues to 
the 


nt may be in 


com- 


illo level, 


an important challeng 
etroleum refining industry: It 
and 
sing techniques must be adopted 

these high antiknock quality 
nt octane-numbel! 


hat more drastic efficient 


levels art 
by catalytic cracking 
pplemented by thermal reforming and 
cking, and by catalytic polymeriz 


> 
rres¢ 


ng met large'y 


n 
The relative quantity and quality of 
soline components supplied by these 


ner yn 
pe Ss 


at present are approximately 


Catalytic gasoline 
Thermal gasolines 
Straightrun naphtha (includ 
ng natural) 

vy Straightrun naphtha 


ly pn ‘ 1 
lytic polymer gasoline 


iditi 
addition 


Alihough some minor increase in 


resent octane-number levels could be 


I 

effected by more eXtensive use of Cat- 
lytic cracking and catalytic polymeri- 
there are obvious limitations to 
The meth- 


ittaining the substantial increase 


i1on, 


this course most effective 
od ot 
required would be to upgrade the low- 
octane-number components of straight- 
run and cracked gasolines. This re 
quires a more selective process than the 
widely used thermal reforming process 
Which gives excessive vields of gas and 
tar when high-octane-number levels are 
attained by The answer to 
the problem is catalytic reforming. 

In anticipation of this trend, Soceny 


Vacuum has 


reforming 


for been 
which 
has culminated in the development of 
the Thermofor catalytic 

(Ti) This work 
both catalyst research and process de- 


velbpment 


several years 


carrying on experimental work 
relorming 
process involved 


first through various types 


of bench-scale studies and, finally, on 


The 


entire development program was con- 


a 50-bbl. per day pilot-plant scale 


ducted at Socony-Vacuum’s research 
and development laboratories, located 


in Paulsboro, N. J 
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ing gas—thus avoiding a potential air- 
pollution problem 

5. Finally, the bead 
form, and it possesses the high physical 
strength and ruggedness of the widely 
ot 
This catalyst has regeneration chai 
marked 


commercial application; e.g., it 


catalyst is in 


used bead cracking catalyst 


acteristics ol significance in 
can be 
regenerated at a much lower tempera- 
ture than cracking catalyst. All of the 

The cat 
significant 
: No 
appreciable amounts of sulfur dioxide 
are discharged with the flue gas ior 
the that the 
the reactor 


regenerator 


coke burns to carbon dioxide 
alyst exhibit 
oxidation - reduction 


does not any 


phenomena 


reason 
eliminated in 
in the 


sulfur is largely 
rather than 


Bench-Scale Studies 
I'wo types of bench-scale units were 
employed in this work. One 
isothermal fixed-bed unit with a 
ml. reactor immersed in a 
Initially this unit was operated with 
hydrogen addition from cylinders. Sub- 


was an 
700 


lead bath 


sequently it was modified to include a 
that 
cycling of hydrogen-rich 
could 

The the 
first, except that its reactor had a cat- 


alyst capacity of 2,000 ml. and it was 


gas-recycle pump so actual re 
process mas 
be studied 


second unit was similar to 


adiabati- 
thus making possible a study of 


heat effects during 


designed to operate essentially 
cally 
reaction and regen- 
eration under various types of operating 
conditions 

Major process variables covered in 
this study 
gas-recycle ratio, reaction temperature, 


hench-scale were pressure, 
space velocity, and catalyst-to-naphtha 
rahio. 
Pressure . . . Reaction pressures cov- 
ered a range from atmospheric to 500 
psig. When reforming proceeds to a 
number, pressures 
more yield of 
10-Ib. R.v.p. gasoline and a higher hy- 
drogen and coke production. Bench- 
the desirable pres- 
sure range to be between 100 and 200 


given octane lower 


result in a satisfactory 


scale data indicate 


Socony-Vacuum Laboratories, Paulsboro, 
N. J., and *Socony-Vacuum Oil Co., Inc., 
New York. Presented at midyear meeting of 
A.P.I. Refining Division, San Francisco, 1952 





Some say it’s an Engineering Firm 
o  ] 
others say it’s a Construction Company. 


Still others call Fluor a Manufacturer. 


Because of the breadth of Fluor’s activities since the 
turn of the century, different people in different in- 
dustries have identified Fluor as an engineering firm, 
a construction company, or a manufacturer of cooling 
and processing equipment. This is understandable. 

It is because, where clients have used Fluor’s 
highly specialized services individually engineering, 
construction or manufacturing—satisfaction itself has 
identified Fluor as an expert in the particular service 
successfully performed. This can be good. But it can 
also be limiting to the industries which Fluor serves. 

It can be limiting in the sense that the satis- 
fied client of a single Fluor service may, through in- 
complete identification, miss the benefits of Fluor’s 


oe 


Actually Fluor is all three! 


complete service—engineering, construction and man- 
ufactured products. Whenever you plan new con- 
struction or the expansion of old, compare ail of 
Fluor’s qualifications and services. The abilities to 
design, engineer and construct complete plants and 
facilities for the petroleum, chemical and other heavy 
industries—anywhere in the world—on time and with- 
in appropriation, have been proved time and time 
again 

These facts about Flour give the complete 
story of what Fluor does—what Fluor has to offer 
you. More detailed information may be obtained 
from your nearest Fluor representative. He will be 
pleased to cooperate in any way possible. You can 
be sure with Fluor! 





These Facts make Fluor 


a World Wide Organization 


A MANAGEMENT KNOWN FOR ITS EFFICIENT ORGANIZATION 
of Fluor—of your project within Fluor 


The ability to organize in the face of constantly changing 
conditions accounts for Fluor’s steady growth into recognition 
aS a major engineering and construction firm. Good organi- 
zation is demonstrated in the pride and teamwork evident 
throughout Fluor—in the handling of client's projects within 
Fluor. Each project has its own unit job organization under 
one project manager. He draws upon the many technical 
groups which make up Fluor and is responsible for your 


project—from beginning to completion 


A RESEARCH AND DEVELOPMENT DIVISION 
for the study of problems—the development of ideas 


Fluor’s Research and Development Division is staffed with 
technically educated and thoroughly experienced chemical 
chemists, physicists, and mechanical engineers. 
lizing in fundamentals and problems relating to the gas 
and petroleum processing industries and phases of the petro- 
chemical and chemical industries. These personnel and facili- 
ivailable at all times to Fluor’s engineering groups for 
! f unusual problems and development of new ideas 
A PURCHASING GROLP—AN ACCOUNTING GROUP 
wide in scope —flexible in operation. 
These two highly specialized departments play a vital role in 
the successful and satisfactory completion of Fluor projects 
They are geared to coordinate both inter-departmentally and 
with the established procedures of customer and vendor com- 
panies. Their services include the purchasing, inspection and 
expediting of materials and equipment for job sites anywhere 
in the world, and the establishment of efficient accounting 
systems according to individual client requirements. Broad ex- 
perience is evidenced—material and equipment is being cur- 
rently purchased at the rate of over $5,000,000 a month! 


A LARGE RESERVOIR OF ENGINEERING TALENTS 
with broad, diversified experience—modern 
facilities 

Fluor’s Engineering Division is permanently 
staffed with over 800 chemical, process, mechan- 


ices, the broad and diversified experience of these groups 
embraces all types of projects—from the smallest unit to the 
largest—in natural gas, petroleum, petrochemical and indus- 


trial fields 


AN EXPERIENCED CONSTRUCTION ORGANIZATION— 
skilled in all crafts—world-wide in reputation 


Working in paraliel and complementing the skills of Fluor’s 
engineering groups, the Construction Division is permanently 
staffed with over 250 key men who are experienced in the 
construction of plants and facilities both in and out of the 
continental United States. This policy assures the availability 
of competent men for every project and enables Fluor to re- 
tain a closely knit organization which may be expanded 
around a nucleus built up over a period of years. The sound- 
ness of the policy is evident in the high degree of loyalty of 
these men to the interests of both Fluor and its clients 


A MANUFACTURED PRODUCTS DIVISION 


an independent division—complete within itself 


Fluor’s Manufactured Products Division is a large, completely 
integrated organization devoted exclusively to the design, de- 
velopment and manufacture of natural draft and induced draft 
cooling towers, air-cooled heat exchangers, pulsation damp- 
eners, mufflers, gas cleaners, and other special products. This 
division functions independently, with modern facilities stra- 
tegically located on the West Coast and in the center of the 
United States. The highly specialized products manufactured 
by this division are recognized throughout the world for sound 
engineering, quality construction and guaranteed perform- 


ance 


STRATEGICALLY LOCATED SALES AND SERVICE OFFICES— 
close client contact—the ability to serve 


Fluor’s Sales and Service offices are so located and so staffed 
that continuing sales and technical contact can be maintained 
to meet customer requirements anywhere in the world. Fluor 
representatives are technical men with technical experience 
They are qualified to give detailed information—to make de- 
cisions. These things are important when evaluating the abil- 
ities of a contractor to successfully perform difficult and 
complex projects involving engineering, construction and/or 
the supplying of special products. 


EFL.UO kK 


Engineers - Constructors - Vanufucturers 
ical, electrical, instrument, civil, architectural - 


and hydraulic engineers and draftsmen. Head- E FLUOR CORPORATION, LTD LOS ANGELES HOUSTON 
Nett. bide Gittetnedh. Deceed. tie: Dt benemell Mae 
quartered in Los Angeles and Houston in modern a6 a, San Francisco, 8 gham and Calgary 
> ing ~<jone cific an . Represented in the Sterling areas by 
buildings designed specifically for the expeditious sitieaia unites. Wenbeeen tes Galen 


handling of a large variety of engineering serv- 
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be varied over a wide range, with m 


marked effect on product yields and 


quality, provided coke concentration on 
the catalyst does not become excessive 
Because coke deposition with this cat- 
relatively low 


alyst is it is possible to 


operate with very low catalyst-circula 


tion rates compared to those used in 


vt 


catalytic cracking 


Pilot Plant 


In view of the promising results ob 


tained tn the catalyst development and 


eXlensive en- 


bench-scale investigations 


gineering and economic studies were 
made for the purpose of appraising the 
commercial potentialities of the process 
These studies led to the third and final 
phase of the development program, viz., 
the 
50-bbl. per day moving bed pilot plant 
This 


avo im 


construction and operation of a 


erected almost 3 vear> 


to prove the important 


unit Was 
order 
operating features of the process, and 
in order to provide information for the 
des commercial units 

Equipment . . . The reactor is a stain 


with an inside diam- 


15 ft 


less-steel vessel, 


eter of 12 in.; it is high, and is 
designed to operate at pressures up to 
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an atmospheric vessel 
multizone 
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around the reactor 


high 


entire structure 
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Iwo gas-fired furnaces are 
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used tor 
separate preheating of the naphtha and 
recycle-gas streams. The two prehe ited 
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The product recovery sysiem Is 


are 


ter reactor 
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signed to permit study of various pos- 


sible processing schemes. Equipment 


includes a knockout pot in which the 


reaction vapors are quenched so as to 


condense a heavy polymer cul, a water 


cooler and gas separator, an absorp- 


tion system tor the study of hydrogen 


enrichment, and a product - stabilizer 


tower 


Stock evaluations ... Ten different types 
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380° OF 


day pilot plant 


a 200 


pel 
stocks, vVIZ., to 
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Paulsboro, N. J 
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process variables 
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T.C.R. pilot plant—Fig. 1. 


THE OIL AND GAS JOURNAL 





straightrun naphthas and blends there- 
of with thermal gasolines—these stocks 
boiling chiefly in the 200° to 400° F. 
range 

One stock, which comprises approxi- 
mately equal parts of straightrun and 
high naphthas 
Wilmington, California, crude required 
for sulfui well 
as for octane-number improvement. All 
normal 
nery operations, and no special pre- 


sulfur coker from 


etorming removal as 


stocks were selected from re- 


cautions were used to obtain clean frac- 
tionation 
Table 1 


of tive of 


the 
and 


summarizes properties 
Table 
for 

commercial 

sign conditions to octane-number 


stocks, 
pilot-plant data 
under 


these 
CS ictual 
them 


re- 
forming de- 


levels 


TABLI 


I—PROPERTIES OF CHARGE STOCKS USED IN 


in the F-I range of 96 to 100 upon 
the addition of 3 ml. TEL per gallon 
It will be noted, in the the 
Wilmington blend, that excellent de- 
sulfurization and antiknock quality im- 
provement are obtained, with a high 
product yield. 

Because of the large scale of the 
pilot-plant operation, it was obviously 
possible to prepare adequate quantities 
ot products for extensive performance 
Table 2, the pilot- 
plant gasolines have a moderate olefin 
content, and they require only a smati 
amount of inhibitor—up to 3 Ib. per 
1,000 bbl.—for acceptable stability. 

Resulis of show 
r.C.R 


ceptable engine-cleanliness rating, and 


case of 


tests. As shown in 


that 


gasolines have an ac- 


engine tests 


tinished 
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REFORMING RUNS IN TABLE 2 
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paraffinic 
naphtha 
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API 
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cent by volume 
per cent by volume 
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ne Numbers 
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xddition of 3 ml 
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rel 


M. distillation, in 
boiling point 
per cent point 
per cent point 
it point 


per ce 


380 
aightrun naphtha and 46 pe 


YIELDS ON 
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ABLE 2—TYPICAI 


Tibu- 
Petrolea 
naphtha 


e stock 
conditions 
psig 

Space velocity, 


Pressure 175 
volumes of naphtha per 
volume of catalyst in reactor 
temp I 
Recycle gas to naphtha, mol 
Hydrogen in recycle gas, mol per cent 
Recycle-gas furnace outlet, *f 
Naphtha-furnace outlet, °F 


per 


Average reactor OR6 


ratio 6 
SO 
1,090 
1.030 
is based on charge 
b. R.v.p. reformate, per cent by vol 
required, per cent by vol 
mate, per cent by volume 
per cent by volume 
per cent by volume 
and lighter, per cent by weight 
Coke, per cent by weight 
He production, cu. ft. per bbl 


operties of C 
Gravity, °A.P.I 
Norwood bromine No 
Aromatics, per cent by volume 
Sulfur, per cent by weight 


reformate 


| Oct. Nos. on 10-Ib. R.v.p. reformate 
Without TEL addition 

With addition of 3 ml. TEL per gal 
NOVEMBER 


17, 2952 


Mixed 
Texas 
1aphthas 
56.8 


384 


r.C.R. REFORMING 
PER DAY PILOT PLANT 


California 


naphtha 


Depentanized California 
West Texas (Wilmington) 

naphtha naphtha blend* 

57.6 45.9 46.3 

1.0 36.7 

0.8 3.3 
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.7« 
266 
314 
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295 400 

cent coker naphtha from Wilmington crude 


OF VARIOUS STOCKS IN 


California 
California S.R 
S.R and coker 
naphtha blend 
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9.0 
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1.050 


1,050 


46.6 
13.5 
33.1 


0.015 


that they give road antiknock perform- 
ance consistent with laboratory ratings 
of other gasolines in the same range. 

The characteristics of the products 
obtained from the operation of the 50- 
bbl. per day pilot plant were essentially 
the same as those obtained from bench- 
operations. Also, the study ot 
process variables in the 50-bbl. per day 
unit confirmed the pattern established 
in the bench-scale units. 


scale 


Water elimination . . . It was found 
in the course of the pilot-plant pro 
gram, that the presence of moisture in 
substantial concentration in the 
tion zone has an 
product yields. In order to avoid ex- 
this part of the 
system, provision was made for drying 
the recycle-gas stream. Adsorbed mois- 
ture or oxygen on the regenerated cat- 
alyst is automatically removed betore 
it enters the reaction zone in the split 
flow arrangement 


reac 


adverse effect on 


cessive mosture in 


reactor 


Catalyst valves... As noted previous- 
ly, a pressure-lock system is used to 
introduce regenerated catalyst into the 
Operating experience in the 
50-bbl. per day unit—supplemented by 
extensive valve-wear studies under com- 
mercial design conditions through 
15,000 operating cycles—has shown 
that lubricated plug valves with stellited 
perform satisfactorily. Such 
valves give excellent tight service for 
many months, with negligible wear or 
scoring of the seats and plugs 


reactor 


surfaces 


ob- 
pilot- 


Catalyst life . . . One important 
jective of the 50-bbl. per day 
plant program was to study catalyst 
life This refers to the 
ability of the catalyst to sustain ac 
tivity and selectivity, as well as physi- 
cal strength, in prolonged T.C.R. serv 


characteristics. 


ice 

Bench-scale aging tests had indicated 
that the catalyst activity decreased only 
to the extent of a 
in gasoline yield in equilibrating through 
repeated reforming-regeneration cycles 
This has been confirmed in the 50-bb!I 
per day pilot plant, wherein one batch 
of catalyst has been in for 
about 18 months. Despite the extreme 
types of operation to which this cat- 
alyst has been subjected in that period, 
its activity loss has been equivalent 
little as 2 per cent 
line vield than fresh 
F-!| octane-number 
the addition of 3 ml. TEL per gallon 
In this connection, the yields 
in Table 2 were obtained on an aged 
catalyst. 
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With regard to physical stability, no 
particular problem is anticipated with 
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this catalyst in commercial operation REFORMING FOR AVIATION-GASOLINE BLENDING 


Hyd ich O West Texas California 
sen enric > ; f 
ydrogen enrichment . . . Operations straightrun — straightrun 


with hydrogen enrichment of the re- Charge stock naphtha naphtha 
cycle gas showed no measurable ad- Gravity, °A.P.I 54.1 54.7 
vantage. Consequently it is not planned Boiling range, “|! 212 to 299 202 to 312 


tz > -aded 4) 38 
to provide for hydrogen enrichment in F-1 octane number, unleadec 6 € 


the commercial design Oe to gee ee 


Pressure, psig 
Polymer removal... On most reformed Space velocity, volumes of naphtha per hour per volume o 
stocks it 1s necessary to provide for the in the oe : ; : 
a eactor temperature 

removal of about | per cent polymer! Gas-recycle ratio 
in order to insure a satisfactory gum 
i Yields 

Preaviation cut (C. to 200 °F. end point), per cent by volum 

Aviation-blend stock (200° to 300° F.), per cent by volume 
separate rerun tower, into W hich the Postaviation cut (300° F. end point plus), per cent by volume 


test on the motor - gasoline product 


This can be accomplished either in a 


stabilizer bottoms are flashed, or by Cs and lighter, per cent by weight 
Coke, per cent by weight 





the employment of a “knockout” poi 
Ww h a polymer cut can be taken 

oe hic Ay gale . lb. R.v.p. aviation stock 

ahead of the primary condenser. The Yield, per cent by volume of charge 

knockout pot system was tested suc Aviation-blending octane number (F-3) with addition of 

gal 


cessfully in the 50-bbl. per day unit TEL per 


{ 


Supercharge index number 4) with addition of 4.6 


The polymer consists almost entirely 
ot aromatics which boil in the range o 


100° to 700° | Pressured with isopentane 


Aviation-gasoline base stock . . . Ai he reforming conditions required reforming operations can be used 
though the foregoing summary deals for the processing of such stocks for equally well to produce reformates rich 
entirely with reforming for motor-gaso aviation gasoline are somewhat more in specific aromatics such as benzene, 
line production, the process is, Of severe than those necessary for motor- toluene, and xylenes. 

course, equally adaptable for the pro gasoline operation. In a unit designed : - as 
duction of highly aromatic aviation for motor-gasoline reforming the added Commercial Units 
gasoline base stocks. The preferred severity can be obtained by operation Extensive process design and eco 
charge stocks for such operation are at the maximum temperature and at a nomic studies based on the pilot-plant 
the straightrun gasoline fractions which somewhat reduced throughput rate- program demonstrated that the opti 
boil in the 200° to 300° F. range, all other conditions remaining con- mum operating conditions are largely 
particularly those which contain sub stant independent of feed-stock properties 
stantial amounts of naphthenes from Several reforming runs of this type The final result of these studies led 
which light aromatics are formed have been made on _ representative to the selection of a single reactor 
Naphthenic crudes are obviously a bet- stocks in the 50-bbl. per day unit. Data without reheat, which employs gas re 
ter source of such naphthas than paral on West Texas and Wilmington naph- cycle in the amount of approximately 


tinic crudes thas are shown in Table 3. Aviation 6 mols of recycle gas per mol of naph 
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Diagrammatic flow sheet, T.C.R. process—Fig. 2. 
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...inlaying Pupe Line! 


@ Experienced personnel is the backbone of any organization. Western 


Pipe Line Constructors, Inc. has those men of experience . . . men who 
can lay pipe line anywhere . . . through rivers, swamps or mountains. No 
job is too big or too rough. Western's men are experienced in laying Pipe Line. 


JAMES P. NEILL, President e CHAS. S. LeNOIR, Vice-President bd E.G. MORRISON, Secrefory 


WESTERN PIPE LINE CONSTRUCTORS, INC. 


AUSTIN 2, TEXAS 
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c ment to the catalytic section of the 
smaller-size bucket-elevator type T.C.¢ 
units number of which have beer 


built in the 3,000 to 5,000-bbI per dav 


r.C.C. units, the 
r.C.R. catalytic section is arranged with 


the catalyst during a shutdown, a fresh- 
catalyst and an elutriator 
from 


slip stream. 


bin, for re- 


moving fines a continuous cal- 
aivst 
ange. Just as in these The T.C.R. kiln operates at substan- 


4 kiln for 
15,000-bbl. per day T.C.R. unit would 
normally be 


tially atmospheric pressure 
Auxii- a 
to the reactor-kiln system include 

lyst 


the reactor and kiln side by side 


designed to burn about 
storage bin for holding 2,000 Ib. of coke per hour, with a cat 
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FABLE 5—PRODUCT DISTRIBUTION FOR 30,000-BBI 
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circulation of approximately 25 
hour. Regeneration is accom- 
in several burning stages, with 
Inasmuch as 
r.C.R. catalyst burns quite rapidly, the 
temperature is 
800 to 


tons per 
plished 
cooling between stages. 
regeneration 
the 
. Which is approximately 200 
than the comparable tempera- 
r.C.C. kiln 

Control of burning is accomplished 
mainly by regulation of the combus- 
tion temperature to the 
zones. Secondary control is provided 
by regulation of the cooling coils be- 
tween burning zones. Just as in T.C.C. 


units 


iverage 
maintained in 
1.0007 | 


range of 


lowe! 


ina 


various 


the cooling coils also serve for 
steam generation. 

The reactor for a 15,000-bbl. per day 
r.C.R. unit is approximately 11 ft. ia 
diameter, and it is designed to operate 
at a pressure of 175 psig. The naphtha 
and recycle-gas feed enter the center 
of the reactor and flow upward and 
downward to suitable vapor-disengag- 
The streams 
leave the reactor are combined 
they enter the heat-exchange 


ing sections 


which 


two vapor 
betore 
system 

The commercial reactor is provided 
with the same type of pressure-lock 
as is used for the introduction 
of catalyst in the 50-bbl. per day unit. 
The operations of filling, pressuring, 
emptying, and depressuring are con- 
trolled by a cycle timer which operates 
on a 10-minute cycle. The valves are 
8-in. plug cocks which are equipped 
with stellited plugs and seats with spe- 
cial lubrication grooving; they are of 


system 


the same design as those used in the 
50-bbl. per day unit. 

Spent catalyst is purged in the boi- 
the and, after it 
transferred to a 
bucket elevator. In Fig. 2 this transfer 
system is purposely shown in diagram- 
matic form for the reason that alternate 
under consideration and 
because no specific information can be 


riven at this time. 


tom of reactor; has 


left the reactor, it is 


designs 


are 


Heat 
heat 


Inasmuch as the 
the reactor effluent is 
an efficient heat-exchange sys- 
is essential to the economical func- 
tioning of the process Fortunately the 
effluent material is very stable, 
is possible to heat exchange 
this stream directly without quenching. 
This insures the maximum availability 
of high-temperature-level heat to the 
extent that approximately 60 per cent 
of the total heat removed from the 
reactor effluent serves to preheat the 
reactor input materials, and an addi- 
tional 10 per cent is to generate steam 

In the design of the heat-exchange 
system, particular attention must be 


recovery ... 
content of 
large, 


tem 


reactor 


and it 
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paid to the economics of pressure drop, 
drop in the re- 
actor effluent or in the 
changer must be supplied by the re- 


because any pressure 


recycle ex- 
cycle-gas compressor. 


Fired heaters . . . To avoid thermal 
cracking in the naphtha heater, the out- 
let temperature is limited to 900 Fr. 
maximum, and the furnace is designed 
for a high heat input rate to the tubes 
near the outlet in order to reduce time 
temperature ettects. 

Although the recycle gas contains 
about 1 per cent of pentane and 
heavier hydrocarbons, it is estimated 
that no significant cracking of this 
material will occur at temperatures be- 
low 1,200° F. Nevertheless, as an extra 
precaution, the recycle-gas heater is de- 
signed to minimize cracking. In addi- 
tion, this heater is designed for a low 
pressure drop, viz., 15 psi. in order to 
maintain compression requirements at 
a minimum. 

Inasmuch as the recycle gas enters 
this heater at a comparatively high 
temperature (approximately 800° F.), 
only radiant surface is used. For heat 
economy, the convection section of this 
heater is designed as a steam-generating 
unit and is tied in with the same steam 
drum which serves the kiln. The com- 
bination of features maintains the 
amount of surface required for heating 
the recycle gas to a minimum, and 
thus makes it possible to achieve a 
low pressure drop while thermal crack- 
ing effects are reduced to a minimum. 
The total heat absorbed by the recycie 
gas and naphtha in the heat-exchange 
system exceeds that adsorbed in the 
furnaces by about 20 per cent. 


Compression . . . The total pressure 
drop through a T.C.R. system which 
operates at a pressure of 175 psig. re- 
actor pressure is approximately 70 psi. 
For this condition, typical pressures at 
several points in the system are as 
follows: recycle-gas compressor, 210 
psig.; reactor inlet, 185 psig.; reactor 
outlet, 175 psig.; and recycle-gas com- 
pression suction, 140 psig. Because the 
recycle gas is circulated in large quan- 
tities, and because it has a low molecu- 
lar weight, this system offers an ideal 
application for a centrifugal gas com- 
pressor. It is proposed, therefore, in 
plants with a capacity of 2,000 bbi. 
per stream day, or higher, to install a 
single centrifugal recycle-gas compres- 
sor which will be driven by a 
densing turbine. 


con- 


Absorption and stabilization . . . The 
product stabilizer is essentially a de- 
propanizer, from which C++ reformate 
is withdrawn as bottoms. Normally the 
overhead from this unit would flow 


to fuel gas—although, if desired, some 
could be recovered there- 
from as liquefied petroleum gas 
(L.P.G.) 

The absorber operates at a pressure 
of 200 psig., and it is designed to re- 
cover substantially all of the pentane 
and heavier components and about 90 
per cent of the butanes from the “oft” 
Although this recovery arrange 
necessitates the recycling of 4 
amount ot (¢ material 
through the reaction system, it has been 
established that this design is more 
economical than an independent ab- 
sorption and stripping system 


condensate 


gas. 
ment 


small back 


Polymer removal . . . On some light 
stocks, the stabilizer bottoms can be 
used for motor-gasoline blending with 
out further processing other than 
caustic washing. However, when naph- 
thas of 400° F. end point, or higher, 
are charged, or when naphthas which 
contain substantial percentages ©! 
cracked materials are charged, it is an- 
ticipated that the gasoline will contain 
about | per cent of polymer which 
should be separated. 

To accomplish separation with a 
minimum loss of gasoline, it is pro 
posed to provide a two-stage gasoline 
rerunning system. The first stage will 
flash overhead a substantial percentage 
of gasoline which contains no polymer; 
the second stage will make a sharp 
separation between polymer and gaso- 
line of the desired end point. 

In the event it becomes necessary 
to produce aviation blending stocks, 
the two-tower arrangement will be sat- 
istactory for the preparation of a sharp- 
ly fractionated high-quality aromatic 
aviation blending stock. Reboiler heat 
for these operations may be supplied 
with fired reboilers or, alternatively, 
with a recirculating hot-oil system 

An alternate method of polymer re- 
moval—one which proved satisfactory 
in the 50-bbl. per day pilot plant—in- 
volves the use of a polymer knockout 
tower immediately ahead of the final 
condenser. This tower is operated at 
just below the dew point of the system 
which is approximately 300° F. Gaso- 
line from the recycle separator is used 
for tower reflux so as to control the 
heat balance and the amount of poly - 
mer removal. 


Water removal... The 50-bb! per day 
pilot-plant studies emphasized the need 
for dehydrating the recycle-gas stream. 


An investigation of various drying 
methods showed that satisfactory drying 
can be obtained by means of refrigera- 
tion, solid desiccant, or liquid desiccant. 
Although solid desiccant is the most 
effective for the reduction of moisture 
content to extremely low levels, the 
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liquid desiccant scheme ts adequate for 


this application 


Economics 


Numerous factors are important !n 
an appraisal of the economics of cat 
alytic reforming. It does not matter 
whether a catalytic reformer is installed 
in an old or a new refinery; to give 
optimum economic results, it must be 
properly integrated with other process 
Similarly, the 
the crude oil processed and the octane- 
number target have an important bear 


ing on the particular 


facilities properties ol 


economics for a 
installation 

illustration in the 
a typical medium-sized 
modern refinery for the processing ot 
30,000 bbl. per day of Mid-Continent 
basis for 


For purposes of 


present case, 


pipe-line crude is used as a 
comparing economics of installing ther- 
mal vs. catalytic reforming equipment 
It is assumed that existing distillation 
catalytic cracking, delayed coking, and 
polymerization 
idequate for the production of presenti 
number requirements 
but that reforming is necessary to pro- 
vide an F-1 92 pool octane number in 
order to meet future competition. With 
number, it will be 
maintain a reasonable bal- 
ance between the production of 95 
octane-number premium-grade, as well 


catalytic facilities are 


gasoline octane - 


this pool octane 


possible oO 


as lower-octane-number house-brand, 


gasolines 
The catalytic reforming and gasoline 
blending calculations are based on the 
use of a T.C.R. unit to reform 3,60% 
bbl per stream day of 260° to 410° IT 
boiling-range (41.4 F-1l unleaded; 64.2 
addition of 3 ml. TEI 
per gallon) virgin naphtha for the pro- 
duction of a reformate with an F-! 
octane number of 98 upon the addition 
TEL per gallon. Reformer 
charge stock is prepared on the crude 
unit while a 280° F. end- 
point straightrun gasoline with an F-! 


F-1 upon the 


of 3 ml 
distillation 


octane number of 84.6, upon the addi 


tion of 3 ml. TEL per gallon, is taker 


overhead 

been deter- 
5,700-bbI. per stream 
day thermal reforming unit would be 


For comparison, it has 
mined that a 
required for the 
number. In 


same target octane 
this case a 5,500-bbl pes 

naphtha _ refractionator 
would be required to provide a 200 
to 380° F. boiling-range naphtha charge 
for thermal reforming—leaving a 225 
F. end-point light straightrun gasoline 
for blending. It is advantageous in this 
case to expand an existing 1, 000-bbi 
per stream day catalytic polymerization 
unit to 1,300 bbl. per stream day (cat- 
polymer 


stream day 


order t& 
butylenes and propylenes pro 


alytic gasoline) in 


utilize 
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duced from expanded thermal reform- 
ing. 

The cost of the projected T.C.R. ta- 
cilities—including a 3,600- bbl. per 
stream day T.C.R. unit, paid-up roy- 
alty therefor, and all off-site requirc- 
ments—is estimated to be approximate 
lv $3,100,000. On the other hand, the 
cost of equipment for the thermal re- 
forming case—including a new 5,700- 
bbl. per stream day thermal reforming 
unit, a naphtha addi- 
tional catalytic polymerization capacity, 
as well as the paid-up royalty therefor, 
off-site equipment—is 
$2,060,000 Gasoline 


refractionator, 


and associated 
estimated at 


blends and product distributions for the 
alternate plans are presented in Tables 
4 and §. 

The evaluation shown in Table 6 in 
dicates, for this particular situation, net 
earnings for the T.C.R. installation 
over and above those of the therms' 
reforming and catalytic polymeriz. 
tion—of approximately $2,000 per da 
On the basis of an incremental inves! 
ment of $1,040,000, a payout of 1.4 
years is indicated. 

If it were assumed, in 
that thermal cracking facilities were 
available for reactivation and conver- 
sion into a thermal reformer of the 


this refinery 
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In the Petroleum Industry 
where severe corrosion is 
encountered, Haering’s 
Quachrom Glucosate is con- 
stantly used for preventing 
downtime and _ increasing 
life of Heat Exchange equip- 
ment 


Write on your company 
letierhead for our book, 
“Organic Methods of Scale 
and Corrosion”, which tells 
graphically how Haering 
Glucosates have corrected 
scale and corrosion in many 
plants. 


D. W. HERING & CO., INC. 
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P.O. BOX 6037 
CHICAGO OFFICE: 


SAN ANTONIO, TEXAS 


205 West Wacker Drive 











.. » NEW Heat Saving Efficiency 


MUNDET 85% MAGNESIA INSULATION provides maximum strength 


and resistance to vibration. Extra durability is built into this insulation. 


In pipe covering and blocks, it is precision manufactured on the latest 
type of automatic equipment to insure uniform standards. It does not 
“powder”, settle or disintegrate. It is unaffected by steam or water leak- 
age. It maintains an attractive, smooth finish. Precision pipe fit is assured, 
with no spaces left for the escape of heat. You benefit from the most 
modern manufacturing facilities for the production of heat insulation 
when you specify Mundet 85% Magnesia Pipe Covering and Blocks. 


Write for new heat insulation Engineering & Specifications Data Manual. 


Mundet Cork Corporation 
Insulation Division, 7205 Tonnelle Ave., North Bergen, N. J. 
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required capacity, then it might be 
possible to decrease the investment re- 
quirement for the thermal reforming 
case by approximately 50 per cent. In 
this case the differential investment 
would be $2,070,000, and the payout 
approximately 2.75 years 

Seme interesting conclusions can 
drawn from the data presented in 
Tables 5 and 6, which reflect the use of 
a 3,600-bbl. per stream day T.C.R. unit 
vs. a 5,700-bbl. per stream day thet 
mal retormer, plus naphtha retractiona- 
tion and incremental catalytic polymer 
zation, to reach target octane number 

1. Gasoline yield is increased almost 
4 per cent for the same octane num- 
ber by the use of T.C.R. This addi- 
tional gasoline is produced at the ex- 
pense ol heavy fuel, fuel gas, and 
volumetric loss 

2. In the case of a refinery which 
produces light products only, fuel-gas 
production may be excessive when in- 
tensive thermal reforming is employed 
to reach a high antiknock quality target. 
Unless L.P.G, or petrochemical utilt- 
zation is considered, this excess gas 
would ordinarily be flared particular- 
ly during summer months, when low 
vapor-pressure gasoline is made. This 
uneconomic situation may be avoided 
by the use of catalytic reforming which, 
in effect, converts fuel gas and loss 
to high-quality gasoline 

3. Total fuel requirements, includ- 
ing steam and water, are approximatc- 
ly 50 per cent higher for thermal re- 
forming than for T.C.R. Power re- 
quirements are 40 per cent higher. 

4. Chemical and catalyst costs are 
almost identical for the two processes. 
Incremental catalytic polymerization 
with thermal reforming has a moderate 
catalyst requirement which offsets 
eM o catalyst cost. 

Although the preceding economics 
are valid for a refinery situation which 
requires the manufacture of a com- 
paratively low proportion of F-1 95+ 
octane-number premium-grade gasoline, 
some attention should be given to the 
facilities required for the production ot 
35 to 45 per cent high-quality premium 
gasoline in terms of total motor gaso- 
line. In this case it is generally not 
possible to meet over-all quality require 
ments by intensive thermal reforming 
plus catalytic polymerization, and the 
refiner must turn to catalytic reform- 
ing. Economic justification of catalytic 
reforming in such a situation may be 
established by considering the losses 
in revenue incurred by failure to 1a- 
stall catalytic reforming facilities. These 
losses may include those associated with 
limited or no production of premium- 
grade gasoline or distress sales of ex- 
cess straightrun naphtha at low prices. 
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. CHEM ISO - FLOW FURNACES 


B evry HEAT DISTRIB UTIO 4 @@@ maximum outlet temperature can only be 


obtained with uniform heat distribution and 
it’s the uniform heat distributior 
characteristic, inherent in the design of 


More than 1000 are in operation throughout Petro-Chem Iso-Flow Furnaces that permits 


the world in the petroleum, chemical and optimum operating efficiency of gas 
allied industries ... for all processes and cracking units . . . maximum production 
for any duty, pressure, temperature and of catalytic cracking feed stocks... 
efficiency ... and alt Petro-Chem Iso-Flow maximum yields of overhead products 
Furnaces are pre-eminently satisfactory. in vacuum operation. 


PETRO-CHEM ISO-FLOW FURNACES 


UNLIMITED iN $4242 CAPAC HT ¥ DuUT Y 


PETRO-CHEM DEVELOPMENT CO., INCORPORATED 
122 EAST 42ND STREET, NEW YORK 17, N. Y 
Representatives: Bethlehem Supply, Tulsa and Houston - Flagg, Brackett 


Pittsburgh Faville-Levally, Chicago - Lester Oberholtz, Californic 
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Main steam piping at Salem Harbor Station of 
New England Power, 1000° F and 1450 psi, sup 
ported by Grinnell Constant Support Hangers. 


Problem: 


PIPING THAT GROWS... 


Solution: 


GRINNELL ENGINEERED HANGERS 


Eight ... nine . ten inches of thermal 
deflection! That’s not a bit uncommon in 
today’s high temperature, high pressure 
systems. Very hard-to-come-by, though, is 
the skill necessary for dealing successfully 
with suspension problems resulting from 
‘‘piping that grows’’ 


Complete ‘‘start-to-finish”’ 
ties—including research, design, manufactur- 


ing, engineering and field service 


production facili- 


Practical experience in every type of piping 
gained during the past 100 years. 

Coast to coast distribution 
stock"’ purchases, anywhere 


enabling “out of 


Large manufacturing facilities, expert Grinnell is always ready to cooperate with 
technicians, and a lot of down-to-earth engineers and architects in the preparation 
practical knowledge are needed. of pipe suspension specifications. Call 

Grinnell is America’s No. 1 supplier of Grinnell for pipe hangers and supports. 
pipe hangers and supports, because Grinnell 
combines modern manufacturing with ex- 
pert background knowledge gained during 
a century of piping specialization. Grinnell 
has developed hangers and supports for 
every piping need, from the simplest to the 
most complex. Grinnell, and Grinnell alone, 
can offer these advantages: 


> 
> 


GRINNELL MODEL L 
CONSTANT SUPPORTS 
maintain full safety factor 
in high temperature, high 
Pessure systems. 3 phys- 
icalgtructures accommodate 


GRINNELL PRE-ENGI- 
NEERED SPRING HANG- 
ERS — moximum variation 
in supporting force per 
Yo" of deflection is 10/2 

of rated capacity — in all 





moxifym travel require- sizes. 16 sizes available 
ment of{2'2, 5 and 10 | from stock——load range 
inches; 16 ‘izes collectively from 74 Ibs. to 9000 Ibs. 
cover num@®«aous load 

ranges between™i41 and 

19,530 Ibs 


GRINNELL VIBRATION CONTROL AND SWAY 
BRACES— dampen vibration, oppose pipe sway 
and absorb shock. 3 sizes give full deflection forces 
from 200 to 1800 Ibs.; have initial precompressed 
spring forces from 50 to 450 Ibs. respectively: 


GRINNELL 


AMERICA’S #1 SUPPLIER OF 
PIPE HANGERS AND SUPPORTS 


Grinnell Compony, Inc., Providence, Rhode Island ° Coast-to-Coast Network of Branch Warehouses and Distributors 


pipe and tube fillings © welding fittings * engineered pipe hangers and supports * Thermolier unit heaters * valves 
Grinnell-Saunders diaphragm valves * pipe * prefabricated piping * plumbing and heating specialties * water works supplies 


industrial supplies ° Grinnell automatic sprinkler fire protection systems ° Amco air conditioning systems 
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How to Prevent Failures 
In Sucker-Rod Joints 


Here’s a seven-point program for reducing 
joint failures in sucker rods. Check points 
mentioned against your own practice. 


by A. A. Hardy* 


_ failures in sucker rods can be 
greatly reduced, if proper attention 
is given these points: 

1. Controlled tightening of the suck- 
er-rod joint is of paramount impor- 
tance. Controlled torque wrenching 
should be used. 

2. Tightening too little is far more 
dangerous than tightening too much. 

3. New strings of rods should always 
be bucked up twice when run for the 
first time. 

4. The stress in the pin in a prop- 
erly tightened joint is dependent on the 
cross-sectional area of the coupling. To 
avoid broken pins the coupling wall 
should be as thick as practically pos- 
sible. 

5. Hammering a_ hardened 
ground coupling will crack the 
and is extremely likely to cause 
pling breakage. 

6. If coupling breakage is not caused 
by hammering, the break then starts 
from the inside as a fatigue break. 
Rounded roots of coupling threads, 
heavier wall couplings, and controlling 
internal coupling corrosion are proce- 
dures for eliminating coupling break- 
age from this cause. 

7. The undercut pin design gives 
promise of eliminating joint failures 
both in the pin and in the coupling. 
The neck length should ideally be at 
least two diameters. The longer the 
neck, the less is the chance of loosen- 
ing. 


and 
case 
cou- 


Classes of Failures 

All joint failures fall in one of four 
classes 

|. Completely unscrewing in service. 

2. Wear as illustrated in Fig. 1. 

3. Failure due to workmanship or 
material defects. 

4. Fatigue of metal, usually accel- 
erated by corrosion. 

The first two suggest their own rem- 
edy. The third, fortunately, is extreme- 
ly rare; and it, too, suggests its own 
remedy 

*W. C. Norris Mfg., Inc., Tulsa. Presented 
at Mid-Continent district meeting, A-P.I. Divi- 
sion of Production, Wichita, 1952 
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WEAR DURING USE 
is one of the major 
causes of failure in a 
sucker-rod joint, Fig. 1, 
at left. 

ANALYSIS OF 
FORCES in the A.P.1. 
sucker-rod joint, Fig. 2, 
at right. 


In the hundreds of joint failures ex- 
amined by the writer, no breaks in the 
pin proper or in the coupling have been 
found which are definitely chargeable 
to original defects with the exception of 
one pin failure where the coupling face 
was 0.017 in. out of parallel with the 
pin shoulder face. A few pin ends bro- 
ken in the wrench square as indicated 
by an arrow in Fig. 2 have been in- 
spected. All such are definitely caused 
by forging defects. 


LEGEND 


POINT OF WRENCH 
FLAT BREAK 


TENSION IN PIN 
DUE TO PROPER 
TIGHTENING 


COMPRESSION 
IN COUPLING 


POINT OF PIN 
FAILURE 





POINT OF COUPLING 
FAILURE 


MAXIMUM TEN 
IN COUPLING 


The fourth class, or the break due to 
fatigue failure, represents about 90 per 
cent of the source of trouble and is, of 
course, the hardest of the lot to under- 
stand or combat. The nature and cause 
of fatigue failures are not within the 
scope of this article. Comprehensive 
literature on the subject is available. 
We can simply say that the endurance 
life of a metal part subject to fatigue 
can be improved by: 


1. Lower the stress as by increasing 





1,000 PSI 





+ 


STRESS X 


++ +44 


@ - NO FAILURE? TTT 
xX - BRINE | 


4 


‘em ani 
| 
me 
































+ 











x 











| 
+--+ 


+4 4 
LL 














VTi 


107 


CYCLES OF STRESS REVERSALS 
FATIGUE TEST of A.LS.1,-4815 steel in air and in brine. Fig. 3. 
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for analysis of the life of a metal part. 
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a more accurate analogy 
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Again assume an initial 


spring ( 
“B As- 


tension of 10 Ib. in spring 


372 


the ranges of stress ANALYSIS OF 


STRESS in sucker-rod joints; incompressible coupling 


illustrated in Fig. 5 at left; compressible coupling, at right, Fig. 6. 


for 


imposed on it. 


sume also that it elongates 10 cm 


every pound ot load 
that 


nd stiffer 


being larger 


every 


Assume spring 


deflects | cm. for 

pound of load imposed on it 
When 6 Ib. is a 

hook, 


the 


will again be 


gain placed on 
the pressure at “A 

and the faces will still 
Spring ( 
being relieved of 6 Ib. of its 
spring “B” 


reduced to 4 Ib 


be in contact will elongate 


6 cm., 
compression, resulting in 
elongating 


SIX 


resent 


an equal amount 

spring _ rep- 
therefore, its tension is 
10.6 Ib. by 
load It 
for each pound 
as the first as- 
likewise 


centimeters on 
0.6 Ib 
from 10 


lb. to 
of 6 lb 


ased 


addition 


incre 
the spring 
( deflected 2 cm 


ot load, or twice as fal 


sumption, would 


have double the deflection shown above, 


spring “B 


or 12 cm., equal to 1.2 Ib., with ; 7 


responding resultant load of 11.2 Ib. due 
to the 6-lb. load on the system 

exist 
“C” has greater cross 
B,” of 
the 


These conditions where the 


body or spring 
area than the spring 
where 


sectional 
in the 


coupling h: a 


case of sucker rods, 
cross-sectional 


the 


area 


greater 
and pin has a 
cross-sectional than the 
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but 
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relationships differ is interesting, 
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joint design requires this relationship 

Thus, it can be seen that, with proper 
tightening, the stress added to the pin 


due to the working load is equal to the 


beside the point, good sucker-rod 
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PIN FAILURE due to fatigue, Fig. 7. FATIGUE BREAK due to hammer blow on coupling, 
Fig. 8. INSIDE BREAK, due to fatigue, at point of maximum stress, Fig. 9. 
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il stress in the pin great enough so 
that the faces do not separate, when 
the string is loaded there is a reduction 
in the the cou- 
equal to the load divided by its 


compressive stress in 


pling 

metal area 

This reduction in stress due to load- 
s attended with an elongation in 

but as the 

there must also be an 

elongation of the pin. Equal 


clongations also represent equal stresses; 


he coupling contact faces 


do not separate 


equal 


theretore, the stress added to the pin 
by the working load is numerically 
equal to the working load divided by 
the coupling 
the pin size 


metal area, regardless of 


Following this 


the 


reasoning, let us in- 


vestigate stresses in the two types 


of joints suggested for use on 7s-in 
rods operated in 2-in. tubing. The first 
consists of the standard | 3/16-in. pin 
with a 1%-in. reduced diameter cou- 
The other consists of a | 1/16- 
). diameter pin with a 15s-in. diameter 
coupling, the A.P.I. standard for %4-in. 
The coupling metal area in the 
first instance is 0.93287 sq. in.; in the 
second instance it is 1.15727 sq, in. 
Assuming a stress in the pin due to 
tightening equal to 40,000 psi. and a 
polished-rod load of 20,000 Ib., the 
maximum stress in the pin in opera- 
tion in the two cases would be 


rods 


For the | 3/16-in. o.d. pin 


20,000 
61,439 psi 

9328 

o.d 


16-in pin 


20,000 
Ss 40.000 §7.28? psi 


1.15727 


This difference is not great, but it 
is significant, surprising as it seems on 
first thought, that the smaller pin is 
somewhat stronger in fatigue than the 
larger pin with the same diameter cou- 
pling, at least until the contact faces 
the 


pling cross-sectional area 


separate, because of larger cou- 


Pin Failures 


Practically all pin failures are due to 
fatigue and invariably occur at the last 
full thread, as shown by the arrow in 
Fig. A picture of a broken pin ts 
shown in Fig. The break is always 
at right angles to the axis of the pin 
and is smooth and stained in a half 
moon where the break started and 
rough and ragged 180° from the start 
where the final rupture occurred. 

The significant fact about fatigue 
breaks is that they are caused by a 
high range of stress variation over thou- 
or even hundreds of thousands 
of stress cycles and not by high stress 
alone. No piece of steel has ever been 
broken by a single high stress even be- 
yond its elastic limit so long as the 
stress has not ultimate 
strength. 

These failures, then, being caused by 
fatigue must be due to a high range of 
stress variation. As shown by the stress 
analysis above, this high range of stress 
can only occur when the faces sepa- 
under load. The faces can only 
separate when the tension in the pin 
due to tightening is less than the ten- 
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UNDERCUT sucker-rod joint now under test gives evidence of being superior to A.P.1. joint. 


Fig. 10. 








LONG-NECK undercut sucker-rod joint, together with a coupling with rounded thread roots, 
should drastically reduce joint failures. Fig. 11. : 
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sion induced due to the working load 
or in terms of the analog shown in Fig 
6, when the tension in spring “B” is 
less than the load applied to the hook 

The remedy, then, obviously is to 
tighten the joints initially so that the 
faces do not separate when the work- 
ing load is applied. This requirement 
has been pointed out by several authors, 
such as Mills;> Doughtie and Carter;* 
Sauer, Lemmon, and Lynn;> Almen, 
and many others. To do this, a prede- 
termined torque must be carefully ap- 
plied to the joints as they are run 
Doughtie and Carter’ have suggested a 
formula showing the relationship be- 
tween torque and pin stress which ap- 
pears to work out very well for sucker- 
rod joints, : 


torque required to turn the coupling, 
Ib.-in 

axial tensile load in pin, Ib. 

pitch of threads, in 

pitch diameter of screw thread, in 
coefficient of friction between threads 
coefficient of friction between contact 
faces 

mean diameter of contact faces 
one-half the included thread angle 
measured in a plane through the bolt 
axis, 30°. 


Experiments by the writer and a 
study of similar experiments by others 
has indicated that the coefficients of 
friction in this formula should be eval- 
uated at 0.11. This may seem low for 
the average threaded joint, but the 
A.P.I. sucker-rod joint is not an aver- 
age commercial joint. The A.P.I. tol- 
erances make it considerably above av- 
erage in quality resulting in good finish 
and lower than average friction. 

Assuming that the stress desired in 
the pin is 40,000 psi. and solving for 
the torque required for this condition, 
we have the following results: 


213 ft.-lb 
rods 340 ft.-Ib 
rods $12 ft.-lb. 
rods 770 ft.-Ib 


‘e-in. rods 
44 -in. 
‘s-in. 
1-in. 


In terms of weight or force required at 
the end of a 3-ft. arm, this would be: 


rods 71 Ib. 
. rods 113 Ib 
. rods 171 Ib 
. rods 257 Ib 


It is our experience that an impact 
wrench, as ordinarily used, will build 
up between 200 and 500 ft.-lb. of 
torque, depending on how it is used. 
If this be true, we should, assuming that 
the above figures are correct, very sel- 
dom experience any breaks in %-in. 
pins and occasionally experience breaks 
in %4-in. pins. Seven-eighths-inch and 
l-in. pins should be the most common 





type of break. This is actually borne 
out in experience. We never hear of | ister 5 
SMF CORP | 
broken *%s-in. pins. Occasionaly, we — S J 
have a few %4-in. broken pins. Most of 
our pin breaks occur in 7%-in. rods, TULSA, OKLAHOMA 


with a few l-in. However, the num- 
ber of lI-in. rods in operation is far World's leading 
builders of 


less than the number of %-in. and 
. 
Peele] +) (-Mal:f 


would explain this discrepancy. 

It is our firm belief that we should 
throw away all of our impact wrenches 
and use one of the commercially avail- 
able torque wrenches, air-powered suck- 
er-rod wrenches set for the proper 
torque, or give the men 2 or 3-ft. cheat- 
ers, depending on the rod size, and 
school them in tightening in the proper | 
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manner. The impact wrench method, 


at the best, is highly uncontrollable and | 


highly unpredictable. 

The suggested loading of 40,000 psi. 
is the minimum that should be used. 
The danger, as far as failure is con- 
cerned, is far less in applying too much 
torque than in applying too little. D. R. 
Miller,” of the National Bureau of 
Standards, has pointed out that even 
if the elastic limit of the pin is ex- 
ceeded in tightening, no particular 
harm is done. Actually exceeding it ap- 
preciably may be beneficial. One rec- 
ognized means of improving the fatigue 
life of steel is to stretch it beyond its 
elastic limit. This fact has been pointed 
out by Almen’® with reference to cut 
threads on studs and bolts, who also 
subscribes to torquing threaded connec- 
tions beyond the yield point where the 
application is of the same nature as 
the sucker-rod joint 

Of course, it is conceivable and high- 
ly possible that a joint may loosen in 
service even though properly tightened. 
This possibility can only be overcome 
in the present joint by increasing the 
friction which resists loosening such as 
by removing all grease on the contact 
faces of the pin shoulder and coupling, 
being careful to leave it on the threads 
of both pin and coupling. This is a 
large order in actual practice 

Lack of Parallelism of Contact Faces 

This subject has caused considerable 
concern in the industry Ot 
reasonable parallelism should be held, 
but with the 0.001 to 0.007 in. clear- 
ance between the pin and coupling 
threads allowable under the present 
standards, together with the plastic flow 
that occurs in the metal in pin and cou- 
pling threads and in the contact faces 
when properly tightened, the joint will 
seat itself and will compensate for con- 
siderable angularity. For this reason, 
it would be most excellent practice to 
fully tighten, then loosen and_ fully 
tighten each joint a second time when 
running a new string of rods. 

It is the writer's opinion that a total 
misalignment of the faces between the 


course, 





hermoi 
brake blocks 


Franks’ truck mounted rigs and service 
units cruise the oil fronts in all corners 
of the world. Their power plants pull 
the heaviest load of tubing or rods, rig 
up or down with swift efficiency, and 
speed out of the hole with 13,000 ft. or 
more of swab line. 

There’s no place in Franks’ performance 
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highly developed friction compounds 
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Here’s the hose that has drilled to completion 
some of the world’s deepest wells. Thermoid 
Powerflex is built to withstand pressure greater 
than any it will ever get in oil field service. Each 
length is pre-tested to 5000 psi. 





. Tube—synthetic rubber . . . abrasion and 
oil resistant 

. Reinforcement—steel cable and pre- 
stretched fabric for maximum strength and 
flexibility. 

e« Cover—synthetic rubber specially com 
pounded to resist weather and abrasion 








e Couplings— built-in, steel, full-flow. . 
anchored securely for the life of the hose. 


The result—a hose that has the strength of steel 
ind the flexibility of rubber and meets A. P. I. 
standards 100°; 
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interconnected fractures. The problem 
of estimating the size and number of 
fractures in the Spraberry has been one 
of considerable interest. One company 
cored a directional well in one section 
of the Spraberry trend and found native 
fractures, 3 to 4 ft. apart in the upper 
most section of the Spraberry. Sohio 
Petroleum Co. estimated the average 
width of the fractures to be 0.002 in. 
from micrometer measurements on 
cores. 

An estimate of the frequency of 
occurrence of the fractures may be 
made by comparing the calculated flow 
capacity of an individual fracture with 
the in-place permeability of the reser- 


THREE SERIES OF 


PROVIDE 


YOUR APPLICATION REQUIRES 


g FULLY ADJUSTABLE AS TO 
RANGE AND SENSITIVITY 


@ VISIBLE CALIBRATED DIAL 


@ BOURDON TUBE OPERATED 


gMERCOID SEALED 
MERCURY CONTACT 


There is a Mercoid DA Pressure Control for your particular 
application in pressures varying from 30” vacuum to 2,500 
p.s.i. (available in many different circuit arrangements). 

Apart from bourdon tube operated pressure controls, Mercoid 
offers a line of bellows and diaphragm actuated controls. 
Explosion-proof and weather-proof cases are adaptable to 
practically all series. 


If you have an automatic control problem involving the control 
of pressure, temperature, liquid level or mechanical movement, 
write for Catalog No. 7OOA. 


THE MERCOID CORPORATION, 4201 BELMONT AVE., CHICAGO, ILL. 
NEW YORK: 205 £. 42nd ST. 


voir (since the reservoir permeability 
is due to the presence of the fractures) 

The in-place reservoir permeability 
may be determined by a pressure-build 
up-curve analysis.° This type of com- 
parison, assuming the fractures 
0.003 in. wide, are vertical, and extend 
through a pay thickness of 20 ft., gives 
an average spacing of 3 ft. for the 
average permeability of 30 md.’ As 
suming that the nature of the fractures 
remain the same, the fracture spacing 
in specific areas of the region will be 
inversely proportional to the permea- 
bility of the region. This fracture spac- 
ing was used in estimating the matrix 
surface available for contact by 
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water. If the smaller tracture width 
reported by Sohio had been used, the 
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imbibition would have been substantial- 
ly greater 
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One adjustment simultaneously sets 
pitch of all blades 

Diameter to 24 
feet 


range for 8 


Blades resiliently mounted. Air 
load shocks damped before 
reaching speed reducer. 


The ONLY Fans that do 
ALL THIS cnd MORE! 


COMPANY 


MARCELINE 2 
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on the rate of penetration 
Fig. 2, and taking the 
covery in the invaded zone as 31 per 
cent of the oil in place. The ultimate 
is estimated to be about three 


given in 
average oil re- 


recovery 
times the natural depletion recovery 
Although the results are 
couraging, it should be emphasized that 
this work is in the purely experimental 
stage and confirmation in a pilot flood 
is essential before the process can be 
considered for field application. A 
lantic Refining Co. is conducting 
field test of the water-imbibition dis- 
placement process on the Schrock 34 
Water is to be injected into three 
and the production behavior otf 
and surrounding wells will be 
followed. Initially, 200 bbl. of 
per day will be injected into each of 


very en 


lease 
wells 
otfset 
watel 


the wells, this rate being adjusted later 


depending upon the results obtained 


during the test 
Conclusions 


indicate that 
should sub- 
recoveries in the 


1. Laboratory tests 
water-imbibition 
stantially 
Spraberry 

2. In 
tion, 
requires 

(a) That the oil be 
matrix 

(b) That the matrix rock be 
wet; ie., imbibe water and release oil 

(c) That the reservoir be highly frac 
tured; i.e., the fractures must be suffi- 
ciently each other to permit 
wate! a substantial frac- 
reservoir in 


process 
increase 
general, for successful 


er-imbibition displacement 


opera 


this wat 
stored in the 


Wate" 


close to 
to imbibe into 
tion of the reasonable 


length of time 
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A Better Strainer! 
—by DAVIS 








— with 
BOLTED CAP 


Bolted cap construction 1s 


used in sizes from 1%" to 
>" 


If you think all strainers are alike, ASK THE MAN 
WHO HAS TO GET INTO THEM! Davis builds 
strainers with bolted caps (instead of threaded caps) be- 
cause numerous engineers have asked for them. It’s easier 
to remove bolts than to try to unscrew a large thread cap 
ifter a strainer has been in use. Also makes possible 

blow-off at lowest point; no sediment pocket. 

se Davis precision-made strainers with ordi- 
gs. Available in wide choice of types for 

r fluids. Semi-steel, bronze, or steel 

r flanged. Pressures to 1500 p.s.i. Brass, 
strainer screen. Ask f bulletin 100-A 


SE IDAWUS company 
2543 South Washtenaw Ave., Chicago, Ill. 
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HOW TO GET THE RIGHT PAINT 
FOR ONE-COAT COVERAGE 


New, free book brings industrial painting facts 
up to date. We don’t make paint. But to help you 
get full value from the paint you buy, we'll send 
you this fact-packed book on aluminum paints. 
Read it before you plan another paint job. It 
can save you time and dollars. 

You may know that aluminum paint is best 
for many places in your plant, but do you know 
what kind of aluminum paint is best for each 
job? Some are specially formulated for painting 
metal and masonry, others for wood, others for 
heated surfaces. Mail the coupon for the free 
book that answers these and hun- 


dreds of other paint questions. ion 
Inti, 
UJ 


a) with J 
i 
“inighn 


go h, 


SEND FOR FREE BOOK 


ALUMINUM COMPANY OF AMERICA, 

Paint Service Bureau, 179} -L Gulf Bidg., Pittsburgh 19, Pennsylvania 
Please rush me free copy of “Painting with Aluminum.” 

Name (please print) 

Address 

City 

We plan to paint the following 


Look for this shield on aluminum paints made 
by many point manufacturers using ALCOA 
PIGMENTS 





20 40 
TEMPERATURE 


Fig. 1—Temperature vs. viscosity of new type 
oil-base mud and oil-base muds A and B. 


ce 


FLUID LOSS 


Fig. 2—Temperature vs. fluid loss of new 
type oil-base mud and oil-base muds A and B. 


New Type Drilling Mud Offers 
Some Interesting Advantages 


Product is easily prepared, maintains excellent viscosity, 


gel, and fluid-loss properties. 


Drilling personnel like 


the nonsticky nature of the mud and ease of after cleaning 


by J. L. Lummus* 


NEW drilling fluid which can be 


prepared easily from a wide variety 
ils, including refined oil, crudes, 


topped crudes by addition of a 


available. It can 
heating, its 


and it 


concentrate, is now 


ed easily without 


ies are easily controlled, 


to handle. It shows 


detrimental 


is not objectionable 
tolerance to the 
and 


elevated temperatures 


tion with water, cement, and 


new oil-base mud 
80 Ib 


Composition . . . The 
spared in the proportions of 
to 0.9 bbl. of oil 


} 
i- 


concentrate 


ormulation vields a mud 
b. per gal. Higher 


bbl C be 


welg 
weight muds 
prepared 
gents. The 


f a chemi- 


consists of 

ited mixture of clay and weight- 

material manufactured by a care- 
ily controlled process 

This concentrate is packaged in 100- 

Presented 

API 


*Stanolind Oil & Gas ¢ Tulsa 
Rocky Mountain dist meeting 


D f Production. Casper, Wyo., 195 





and T. H. Dunn* 


lb. bags similar to those used for other 
common drilling-mud clays or weight- 
ing materials. The concentrate remains 
stable and does not become lumpy on 
prolonged storage 

The 


mixed 


concentrate is easily dispersed 
the form 
mud A wide variety of 
used in preparing this mud; 
crudes of from 
mixtures of 


and with base oil to 
the 


oils may be 


oil-base 


for instance, various 
18° to 24° A.P.I 
topped crude and crude, or mixtures 


gravity, 


of topped crude and fuel oil 
Effect of Base Oil 


Table | shows the properties of muds 


erent types ol base 


TABLE 


Base oil— 
Toborg field crude, Te 
Sour Lake 
Sholem Alechem field c 
Wilmington field cruc 


nt refinery 


field crude 


I—PROPERTIES OF 


GEL 


NEW TYPE OIL - BASE MUD 





MINUTE 


10 - 
STRENGTH, ¢rams 





STORMER 


OiL-BASE MUD (B 


API 


, — ee | 1 
20 140 160 60 
TEMPERATURE, °F 


Fig. 3—Temperature vs. 10-minute gel strength 
of new type oil-base mud and oil-base muds 
A and B. 


oil. The concentrate used in this case 
was that prepared from a large batch 
manufactured for a field trial of this 
mud described later in this paper. In 
this and the following laboratory tests, 
a standardized mixing time of 30 min- 
utes was used; however, normally only 
a few minutes stirring with a high- 
speed laboratory mixer is necessary 

It will be from Table | that 
suitable oil-base muds were prepared 
from obtained from widely vary- 
ing sources. The results are represent- 
ative of those obtained with a large 
number of oils tested in this investiga- 
tion but not included in this table 


noted 


oils 


Effect of Temperature 


2 


and 3 illustrate the effect 


the 


Figs. 1, 2, 
ot temperatures up to 190 F. on 
physical properties of the mud prepared 
trom Toborg crude (Table 1). Com- 
parative data are shown for two com- 
mercially available muds designated as 
A and B in this paper. It will be noted 
that the viscosity of the new type oil- 
base mud over the temperature range 
from 80° to 190° F 
ably with the 
muds A and B 

From Fig. 2 
fluid loss of the 


compares favor- 
viscosities of otl-base 
it will be noted that the 
new oil-base mud over! 
the temperature range studied is less 
than that of mud B, but is 
slightly higher that of oil 
mud A in the temperature range from 
145° to 190° Ff Below this 
values obtained for the mud 
the same or slightly lower than those 
mud A. Fig. 3 
Stormer 10-minute gel 


new 


oil-base 
than base 
range, 
new are 
obtained for oil base 
that the 


strength of the 


shows 
mud { 


1 
oil-base 


NEW OIL-BASE MUD 


Physical properties, A.P.I. Code 29'— 
Storme 
viscosit el strength, g Fluid loss 
cp I il 10 Min. cc./30 min 
185 7 zero 
< 1.0 


zero 
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Fig. 4—Layout of mud system. 


that obtained for muds A TABLE 2—EFFECT OF FRI 


made of the 
this mud 


at 20.000 psi 


estigation was 


stirring continu 

Per 
water 
None 
1¢ 
20 
None 


« 


| } 
6 hours and cen 


The mud was contaminated 


Mud 
id 


fresh water to more N oil-base mud 


field 


muds 


ent 
operations mn 
usually 
ited to some extent with water 

I that the type 


significantly 


ate 


base becom« hil-base mud A 


10 


rowed new 
‘ 20 
affected by a 
ase mud (¢ None 

< 


S 


vere opel iting tem 


conditions 10 


sure 
20 

Effect of Common Contaminants 
tI fresh- 
contamination on the physical 
of the mud and 


muds designated as muds 


TABLE 3—VISCOSITY CC 


} 


b 1OWsS the effects ol 


I 


er 


operties new two 


oil 


1e! hase 
Description— 
Prepared oil-base mud 
0 Ib./ bbl entrat 
per cent by volume No. 2 fuel oil 
. 
2 fuel oil 


| that contamination 
per cent fresh 


affect the 


OWS 


20 wate 
ae ‘ Plus 2 conc ate 
nificantly thuid ‘ 


igth of 


P 10 per cent by volume No 


stre! S 
on 


A, 


in- 


ew 


mud MARSH FUNNEL 


does 


a 


scosily ol 82 64 46 66 160 


however, 


of both 


in 


mains 


ble ran 


ength and 
: % 


increased; 


in 


mu 


rec increase 





HUNDRED F 1 


-minute gel strength 
3 would be 


require 


HOLE 


lb. per bbl. 
cement ofr 


anhy- 


ther 


DEPT OF 


fin ground 


A 
drite to the foregoing 
ds did not signifi- 
affect their 
physical properties. 
Viscosity this 
1 


nutty 











46 
ot Fig. 


be 


Fig. 5—Properties of new oil-base mud vs. drilling 
depth on a southern Oklahoma well. 


mud car altered 
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over a considerable range by additions 
of dry concentrate to increase viscosity 
and a light oil such as No. 2 fuel oil 
to reduce viscosity. Such moderate ad- 
ditions of concentrate or light oil do 
not impair the other desired mud prop 
this is illustrated in Table 
Field Use 

A field test of the new oil-base mud 
made in in Velma field, Okla- 
homa, while drilling shale and sand sec 
tions in the interval from 3,150 to 4,660 
tt. showed that this mud mixed easily 
ind maintained excellent properties as a 
drilling fluid throughout the test. Thus 
the primary object of the field test was 
iccomplished, even though 
loss of mud occurred because o 


erties 5 


a well 


a severe 


ove! 


SH WATER CONTAMINATION 
Physical properties, A.P.I. ¢ 


Stormer gel 

Storm trength, g 

viscosity, 3 
cp 
180 
198 


t 
Initial 


10 Min 
° 


RO 


90 


215 


OF OIL-BASE MUD 
Physical properties, A.P.I. Code 


INTROI 


Stormer gel 
Stormer strength, g 
viscosity 
P 
185 


5 


185 


180 


Initial 10M 


OFFSET WELL DRILLED WITH 
WATER-BASE MUD 
o MOLE SIZE 3 


LLED WITH 
BASE MUD 


SIZE 


WELL DRil 


o HOLE ou ' 


= | 
| 
1 


tr 


Y 


BIT SIZE 


VW 


canteen in attias eetiie wee ida ae an aan 


. 6—Comparison of caliper logs over same interval 


from 3,150 to 4,600 ft. in offset wells, 


381 








loading of the shale shakers by a sud 
den sloughing of a volume otf 
gelled water-base mud and bit cuttings 


large 


from 
hole 


enlarged upper portions of the 
that had been drilled with 


base mud 


wate! 


he cuttings and water-base mud had 


remained in the hole during the dis 


placement of water-base mud with the 


oil-base mud This ioss of 


mud pre 
vented drilling to the objective sand 


g. 4 shows the mud system used 
is test which, with the exception of 


shale shakers proved to be very 


ictory for handling the oil-base 


mud. An important feature of this sys- 
tem was its independence of normal rig 
operations which permitted the oil-base 
mud to be mixed while normal drill 


nseguently saved 


the base oil and 
entional hoppel t 
tanks were 


rig standby 


pump wit 
tral 
mud constituents 


ccomptished Tw Shak 


middic 


underneatt 


mounted 1 the 


rt flov 


eyul) 


nass 


a boiler heating 


and cleaning the rig 


to provide steam for 


Mixing Mud in the Field 


In the field test 1,000 bbl. of oil-base 
mud were prepared by adding 36 tons 
810 bbl. of 22 


of concentrate to 2.6 
oil obtained from 


A.P.1 


a nearby 


gravity crude 
fie d 


200 bbl. of 


Ihe procedure was to 


transfer base crude trom 
the storage tank to the steel mud pits 
through the hopper-jet mixer while add 
After the con 


ind crude had been mixed, the 


ing ¥ tons of concentrate 
centrate ; 
pump suction was changed and the mix- 


ture gunned for approximately hour 


As a final step 25 bbl. of light fuel 
oil was added slowly and the pits were 
again gunned for approximately 15 


minutes. The dry concentrate did not 
plug the hopper; it mixed readily, and 
homogeneous when 


into the 


the mixture was 
discharged from the hopper 
suction pit. The resulting otl-base mud 


bbl.) was tested and found 


following desired propertic 


was then tran 


ferred to the tanks and the 
above procedure continued until 1,000 
bbl. of oil-base mud was prepared. Ap- 
proximately 16 hours were required to 
prepare this quantity of mud. The stor 
age tanks were checked after the mud 


storage 


had been stored for approximately 2 
days and it was found that no settling 


of solids had occurred 
Drilling With Oil-Base Mud 


Io avoid contamination of the oi) 
base mud in displacing the tresh-wate! 
mud and also to avoid flocculating the 
fresh-water mud in the hole, fresh 
water and then salt water were pumped 
mud. The 


down ahead of the oil-base 


changeover required approximately 4 

hours 
Fig. 5 

maintained satistactory 


that the oil-base mud 


shows 
properties fol 
a period of 14 days over a drilling in 
terval of 1,510 ft. It will be noted that 
maintained a zero fluid loss 
The filter cake de 


the mud 
throughout the test 
posited by this mud was less than 1/32 
in. thick 
tilm 
remained at 
lb. per 
drilling some 700 ft. of sand and shale 


ind appeared as a grease-like 


containing tew solids The mud 


ts original density of 8.5 


gallon during the first days ol 


However, as result of the buildup in 


the mud of finely ground bit cuttings 
gradually to 8.7 


the density increased 


lb. per gallon during the next 2 days ot 


for tough jobs like this — 
choose WICO XHD Magnetos 


Each of the more than 250 engines in this mile-long row runs 24 hours 
every day of the year, with only brief monthly service, at Huntington 
Beach, California. Week after week, they're exposed to salt air from the 


Pacific Ocean just 300 feet 


Ignition Aas to be rugged to stand up in this service 
company has used Wico for over 12 years 
Buda engines factory-equipped with 


standardizing on 
heavy duty magnetos 


away 


That's why the 
and why they're now 


Wico XHD 


Features like these make the XHD the leading choice for severe field 


conditions 


Weatherproof coil jacketed in heavy plastic 
One-piece cast rotor 

Big tungsten breaker contacts 

Extra-heavy vibration-proof construction 
Factory lubricated bearings 


The Wico XHD comes with base or flange mounting, for four or six 


cylinder engines. Get full details from your 


And 


equipment dealer 


write to us for the address of the nearest of the more than 2000 Wico 


Authorized Service Stations. 


WICO ELECTRIC CO., WEST SPRINGFIELD, MASSACHUSETTS 


Manufacturers of Wico “ Autostop” 


and the "Puff-A-Lite” 


iutomobile Lighter 
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—brings the industry 
its finest 
oil well pumping 


The PELTON 
Long Stroke Hydraulic 
Pumping Jack 


COUNT ERBALANCE 
Pressure within equahzes 
rod and fluid load 


Assures smooth steady strokes 


POSITIVE DISPLACEMENT PUMP, 
Closed cycle system 


™PELTO 


Subsidiary of Baldwin-Lima-Hamilton Corp. 





This outstanding heavy duty pumping 
unit with stroke lengths up to 30 ft. 
and polished rod loads up to 40,000 
pounds produces more oil per day 
than any pumping means known. 

Getting down to cases, a Pelton 
30 ft. unit is pumping 925 B/D with 
a 2-1/4” bore pump set at 8100 ft. 
Previously, this same well, using 
a 108 in. Beam Pumper, produced 
only 400 B/D. 

Another case, a 30 ft. unit (on the 
world’s deepest rod pumped well) 
is pumping 300 B/D with a 1-1/2” 
pump set at 11,700 ft. 

On shallow wells, too, where po- 
tential is high, production is being 
increased 100% and more, over pre- 
vious p . 





ew Se 


engineering 


Here's another point—long slow 
strokes with soft reversals reduce 
peak stresses in the rod string result- 
ing in 80 to 90% decrease in rod 
partings. With less wear on the bot- 
tom hole pump, well servicing is 
commonly reduced 70%. 

And what is the cost of Pelton 
equipment? You will be surprised 
to learn that the Pelton 10 ft. model 
"“D’’ Jack, for example, costs con- 
siderably less than a comparable 
Beam Unit. Pelton Jacks are avail- 
able in 10, 20 and 30 ft. stroke 
lengths. 


For outstanding improvement in oil 
well production, LOOK TO PELTON 
— ENGINEERS IN HYDRAULICS FOR 
OVER 70 YEARS. 


WATER WHEEL COMPANY 


OIL INDUSTRY MACHINERY DIVISION 
2447 EAST 54th STREET, LOS ANGELES 58, 


CALIFORNIA 


LOS ANGELES « SAN FRANCISCO + AVENAL + DALLAS + HOUSTON * ODESSA + NEW YORK CITY + PHILADELPHIA 
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drilling and remained at this value to 


the end of the test 


Viscosity considerations . .. The Marsh- 
funnel mud 
when mixed was 210 seconds per quart 
The gradually as 
drilling progressed and at times was as 


viscosity of the oil-base 


viscosity increased 
high as 280 seconds per quart; this was 
attributed to solids and formation water 
entrained in the mud the 
of light from the base crude 
used in mixing the mud 

high viscosity effectively 
by addition of a light fuel oil 
example, over a drilling interval 


and to loss 
oil 


This 


reduced 


ends 
initially 


was 


——E eee § 


trom 4,340 to 4,660 ft. approximately 
10 per cent oil was added to the mud 
and this reduced the viscosity from 280 
to 240 seconds per quart. It will be 
noted that the 10-minute gel strength 
of the mud was 7 g. initially and de- 
creased gradually to 4 where it 
test 


re- 


9. 
mained to the end of the 


Shaie-shaker operation . .. At a depth 
of 4,300 ft. there was a sudden slough- 
ing of a large volume of gelled water- 
base mud, and bit cuttings trom upper 
enlarged hole sections previously drilled 
with a poor-quality water-base mud. 
The shale shaker was not of sufficient 


y forming a self-healing protective film, small 


amounts of chromate economically control cor- 
rosion in recirculating water and brine systems. 
This important property of hexavalent chromium 
salts is constantly broadening their application 
in the oil and gas field. Typical uses are in 
cooling towers, heat exchangers, condensers, 


engine and compressor jackets, boilers, and 


idle equipment. 


Write to us of your corrosion problem. Our 
Research and Development Department will be 
glad to offer recommendations based upon 


years of industry-wide experience. 


7 i845< MUTUAL 


© 270 


nd Jersey Cc ty 


CHEMICAL COMPANY 
OF AMERICA 


Madison Avenue, New York 16, N. Y. 





capacity to handle these solids, and a 
large proportion of the oil-base mud 
was lost by physical entrainment with 
this great volume of solids. However, 
the remaining oil-base mud maintained 
good mud properties, and in spite of 
this trouble, the drilling proceeded in 
a normal manner, the bit did ball 
up, and the hole stayed to gage 


not 


Record comparisons . . . A comparison 
of the drilling time and bit records of 
this well and an offset well drilled with 
water-base muds over approximately the 
same drilling intervals shows that the 
use of the oil-base mud did not decrease 
drilling time nor did it result in any 
appreciable savings in the number otf 
bits used. However, the bits pulled on 
this job were in perfect condition with 
respect to bearing wear and only the 
tops of the cutter teeth were worn out, 
which was in contrast to bits pulled 
on an offset well «drilled with water- 
base mud under comparable conditions 

If additional weight could have been 
applied, these bits would have undoubt- 
edly drilled more hole. In southern 
Oklahoma it is difficult to drill through 
the steeply dipped shale sections with- 
out obtaining hole deviations and an 
increase in the weight on the bit in- 
creased this deviation sharply 

Caliper surveys were made to com- 
pare hole size obtained with this mud 
with that obtained with a water-base 
mud on an offset well. Fig. 6 
the two logs over the interval from 
3,150 to 4,600 ft 

It was realized prior to field 
test that oil-base muds are inconvenient 
to handle and every effort made 
to minimize this factor. However, 
this well the drilling crews did not find 
the oil-base mud objectionable to han- 
dle; they were pleased with the non- 
sticky nature of the mud and the ease 
with which it was cleaned from equip 
ment and clothing 


shows 


the 


Was 


on 


Conclusions 


1. A basically different type of oil- 
base mud has been developed which is 
easily mixed and maintained, and ex- 
hibits good tolerance to the adverse et- 
fects of elevated temperatures and com 
mon drilling mud contaminants. 

2. The new mud maintained 
lent properties in drilling a long shale 
section in a southern Oklahoma well. 

3. The new oil base mud will be 
particularly applicable for completing 
wells in formations in which filtrate 
from water base mud causes clay hy- 
dration or serious water blocking in the 
case of preferentially oil wet forma- 
tions. 


excel- 


Reference 


1. A.P.I. Code No 
Practice on Standard 
Testing Drilling Fluids.” 


“Recommended 
Procedure for 


29, 
Field 
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AT ANY DEPTH 


Once you've used this new Type S Packer, you'll agree that here is the 
outstanding packer for extremely deep, hazardous wells! For example, even 
in those difficult off-center wells where the tubing rides the casing wall, this 
new packer is designed to set, seal and release with dependable, positive action! 


You get positive seal because this Type S Packer is equipped with American 
Iron’s specially designed, patented packer cup — used so successfully on all 
American Iron Packers. Heavy-duty dovetail slips provide positive setting with 
assured release at any depth! Feature by feature — you'll find that this new 
Type S Packer is the sum-total of all our many years experience in designing 
and manufacturing packers! 


Send for special TYPE S PACKER BULLETIN 


now available upon request. 
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HOUDRIFORMING... 


at low pressure 


Data are presented which indicate that excellent yield-octane 
relationships and high octane numbers can be obtained with 
Houdriforming catalyst in a relatively low-pressure operation. 


by J. C. Dart,* A. G. Oblad,* and J. W. Schall* 


ILOT-PLANT data show that a typi- 

cal motor naphtha may be Houdri- 
formed at low pressures to obtain high 
yields of aromatics and _ high-octane 
motor gasoline 


\ West 


naphtha has been reformed to produce 


Texas sweet mixed-base 
maximum yields of aromatics and high- 
motor The data 
cate that all of the naphthenes in the 
charge stock 


octane gasoline indi- 


were converted to aro- 
matics. In addition, substantial amounts 
of paraffins were aromatized. An ex- 
tremely favorable vield-octane relation- 


ship was obtained 


An F-1 octane-number rating In ex- 
cess of 98, without TEL addition, was 
obtained at a 10-Ib.-R.v.p. gasoline yield 
of 90.2 per cent by volume 

Houdry Laboratories, Houdry P 
Marcus Hook, Pa. Presented at 


year meeting, A.P.I. Division of Refining 


ocess 
Corp., mid 


San 


Reaction conditions . . . Data are pre- 
which illustrate the results ob- 
tained when a commercially available 
West Texas sweet mixed-base naphtha 
was processed alt an operating pressure 
of 27 
to obtain maximum yields of both aro- 
matics and high-octane-number motor 
The data were ob- 
tained with the use of a single batch ot 
Houdriforming catalyst in continuous 
operation in a 
pilot unit 
Inspections of the West Texas sweet 
mixed-base naphtha are presented in 
Table 1. The naphtha contains a total 
of 41 per cent by volume of naph- 
thenes, including approximately 14 per 
cent by volume of alkylcyclopentanes. 
The naphtha was processed at three 
different conditions of space rate (vol- 
ume of per hour per volume of 
catalyst) and reactor inlet temperature 


An operating pressure of 275 psig. and 


sented 


5 psig. This stock was processed 


gasoline 


process 


three-reactor adiabatic 


oil 
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80 35 


TABLE 1—INSPECTIONS OF WEST 
TEXAS SWEET MIXED-BASE 
NAPHTHA 


APT 
distillation, °f 
boiling point 
cent point 
cent point 
cent point 
poimt 
point 
point 
point 
point 
point 
point 
point 


Gravity, 
\.S.T.M 
Initial 
S per 
10 per 
20 per 
30 per 
40 per 
SO per 
60 per 
70 per 
80 per 
90 per 


cent 
cent 
cent 
cent 
cent 
cent 
cent 
cent 
End point 
Recovery, per cent by volume 
Reid vapor pressure at 100° F., Ib 
Sulfur, per cent by weight 
Octane numbers 
F-1, without TEL addition 
F-1, with addition of 3 ml 
gal 
2, without TEL addition 
-2, with addition of 3 ml 
gal 
hemical composition, per cent by 
volume 
Paraffins 46 
Olefins l 
Naphthenes 41 
Aromatics 12 


95 per 


TEL per 


TEL 


per 


a recycle-gas-to-oil mol ratio of 5 were 
maintained in all runs. 

Data obtained at a volume 
space rate of 3.0 and reactor inlet tem- 
peratures of 950° and 975 F., and 
at a volume space rate of 1.5 at a re- 
actor inlet temperature of 975° F. Thus, 
for runs, severity increased 
at constant space rate by an increase 
in reactor inlet temperatures, and was 


were 


these was 


94 


90 
F-1 CLEAR OCTANE NUMBER OF C5 + GASOLINE 


Fig. 1—(Left) Yield-octane relationships obtained with West Texas 
sweet mixed-base naphthas. 


Fig. 2—(Above) Light-product distribution vs. octane number ob- 
tained from West Texas sweet mixed-base naphtha. 
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BASIC DESIGNS 
AVAILABLE* 


ORIAD Dries air used to 
actuate tools, valves, instru- 
ments, etc., where drying 
requirements are moderate. 
RADIATION COOLED For 
small or medium flow rates. 
Offer low operating cost with 
maximum efficiency. 
CONVECTION COOLED 
Provide continuous drying 
capacity of air and gases at 
minimum cost 
*All of above in complete range 
of sizes with manual, semi- 


automatic or fully automatic 
operation 











hikMP 


OF BALTIMORE 


ei”. aS 
Dryers built to bring YOU 


best in low-cost moisture control 


Whether you dry air, gases or liquids, 
Kemp’s superior design and engineering 
know-how is your best guarantee of a de- 
pendable, low-cost drying operation. It’s a 
matter of record that many Kemp users are 
drying air, gases and liquids for as little as 
4%¢ per mcf. This amazingly low price in- 
cludes all charges for labor, capital invest- 
ment and materials. And of course, every 
Kemp Dryer carries Kemp’s guarantee of 
performance to meet your specifications. 


Kemp Engineering Versatile 


Steam, electric or gas regeneration is 
standard equipment with every Kemp 
Dynamic Dryer with or without 
cooling units. Also, depending on your 
needs, you have a choice of manual, semi- 
automatic or fully automatic operation. 
In every instance, Kemp will specify the 
proper desiccant suitable for your opera- 
tion. Chances are there is a standard 
Kemp design that is ideal for your plant 
and saves you money too. 


DYNAMIC DRYERS 


For technical information ond facts on how Kemp 
Oryers can solve your moisture problems, 
write for Bulletin D-27 to 
THE C. M. KEMP MFG. CO. 
f % 405 E. Oliver St., Baltimore 2, Md. 





increased at constant reactor inlet tem- 
peratures by a decrease in space rate. 

A detailed summary of the operat- 
ing conditions, product yields, and in- 
spections of products is shown in 
Table 2. 


Operating results . . . As indicated in 
Table 2, high yields of aromatics were 
obtained. Aromatics in product repre- 
sented 46.0 per cent by volume of 
charge at the least severe operating 
conditions of 3.0 volume space rate 
and at 950° F. reactor inlet tempera- 
tures. The maximum possible quan- 
tity of aromatics in product, assuming 
100 per cent conversion of the total 
naphthenes to aromatics plus the aro- 
matics in the charge, is 46.4 per cent 
by volume of charge. 


As shown by these data, the equiva- 
lent of essentially 100 per cent conver- 
sion of total naphthenes in the charge 
to aromatics was realized at the least 
severe operating conditions. It is ap- 
parent, therefore, that not only all of 
the cyclohexane homologs were con- 
verted to aromatics, but also all of the 
alkyleyclopentanes were converted to 
aromatics. This exemplifies both the 
excellent dehydrogenation and dehy- 
droisomerization properties of the Hou- 
driforming catalyst. 

Reactor inlet temperatures were in- 
creased from 950° to 975° F. in order 
to obtain the data at the intermediate 
severity level. Operation at these con- 
ditions resulted in an aromatics yield of 
50.5 per cent by volume of charge. 
When the space rate was reduced from 
3.0 to 1.5 at reactor inlet temperatures 
of 975° F., the yield of aromatics fur- 
ther increased to 54.5 per cent by vol- 
ume of charge. 

At these latter conditions, approxi- 
mately 8 per cent by volume of aro- 
matics based on charge, or 25 per cent 
more aromatics, were obtained which 
could not be accounted for by conver- 
sion of the naphthenes available in the 
charge stock. These additional aro- 
matics were undoubtedly obtained by 
aromatization of paraffins. Thus 22 to 
25 per cent by volume of the paraf- 
fins in the charge stock must have been 
converted to aromatics. 

These data indicate a substantial ac- 
tivity of Houdriforming catalyst for the 
aromatization of paraffins. 


Gasoline production . . . The experi- 
mental data on the yields and octane 
numbers of the gasolines shown in 
Table 2 are presented graphically in 
Fig. 1. These curves indicate the yield- 
ocjane relationships obtained in this 
study. The 10-lb.-R.v.p. gasoline was 
obtained by pressuring with a blend 
of butanes containing 50 per cent iso- 
butane and 50 per cent normal butane. 
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O-C:T PACKER 


1T ELIMINATES THE 
CAUSES OF FAILURE 


1T RUNS IN 
LIKE A RABBIT 


IT SETS WITH RIGHT 
HAND ROTATION 


\\ lal 


IT HOLDS PRESSURE 
WITHOUT FAILING 


IT PULLS WITHOUT 
ANY DIFFICULTY 


al 


— 


(mdm ce iH 


| 


[| SPE eE rere ere ree 


has 
really 
set ‘em 


to 
talking! 


Every production man who has seen the new O-C-T 
Packer is talking about how this new design saves them 
time ond money. 

RUNS IN WITHOUT DIFFICULTY: The O-C-T Packer is 
small in diameter so that it goes right through tight 
spots. Large fluid by-poss areas permit fast running 
Automatic clutch eliminates premature setting 

SETS WITHOUT DIFFICULTY: Two turns to the right re 
lease the automatic clutch for setting. Left hand rotation 
is NOT required. This clutch relotches automatically 
when tubing is raised. All working parts ore completely 
enclosed eliminating fouling from debris or foreign 
motter and assuring positive setting 

HOLDS PRESSURE WITHOUT FAILING: The packing ele 
ment requires only small longitudinal compression to 
pock-off. This results in longer compressed length with 
minimum distortion. When set with 25,000-lb. tubing 
load and subjected to 6000-Ib. pressure at 300° tem 
perature, exhaustive tests showed no leakage or failure 
of the heavy duty oil-resistont packing 

PULLS WITHOUT DIFFICULTY: Since all working parts 
ere assembled from within the housing there is no way 
for them to come out and wedge between the packer 
and casing. All working surfaces are machined to a 
smooth finish and the slip-cones are hard chrome plated 
to protect against corrosion and to prevent slip seizure 
There, briefly, is the story of how this new O-C-T Packer 
can save you money by eliminating the common causes 
of packer failures when running, setting, holding, and 
pulling out. Ask your O-C-T representative or write for 
details about this new O-C-T Packer. Available through 
Supply Stores 


Oil Center Tool 2 


P. O. Box 3091 Houston, Texas 
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Lee C. Moore maintains constant engineering 
research and study to bring about increased effi- 
ciency of drilling masts, derricks and related 
structures. Since 1907, many new developments in 
drilling structure design have had their beginnings 
on the drawing boards of Lee C. Moore engineers. 
Look to Lee C. Moore for drilling equipment that 


| , is designed for the utmost in speed and efficiency. 


LEE C. MOORE CORPORATION TULSA + DALLAS + HOUSTON + MIDLAND + SHREVEPORT + WICHITA 
CENTRALIA * PITTSBURGH * Export Office Room 624, International Bldg., 630 Fifth Ave., New York 20, N. Y. 








This 10-lb.R.v.p. gasoline yield would 
be increased | to 2 per cent by volume 
if 100 per cent normal butane had been 
used for blending 

The run at the least severe condi- 
tions resulted in a Cs+ gasoline yield 
of 88.4 per cent by volume at an F-1 
unleaded octane rating of 86.6. This 
gasoline, when pressured to 10 Ib. R.v.p 
with 2.6 per cent by volume of butanes 
produced, plus 9.0 per cent by volume 
of outside butanes, resulis in a yield 
of 100.0 per cent by volume of 10- 
lb.-R.v.p The 10-lb.-R.v.p 
TEL per 


gasoline. 


asoline has a leaded (3 ml. 


° 
gal.) F-1 octane rating of 95.7. 


Operation at the intermediate severity 
level resulted in a yield of 96.2 per cent 
by volume of 10-Ib.-R.v.p. gasoline 
which had an F-1! unleaded octane rat- 
ing of 92.6 and a leaded (3 ml. TEI 
per gal.) F-1 octane rating of 100.0. 
The run at the most severe operat- 
ing conditions produced a Cs+4 
line yield of 80.0 per cent by volume 
at the extremely high F-1 unleaded oc- 
tane rating of 98.3. The leaded (3 ml. 
TEL per gai.) F-1 octane rating of the 
( was isooctane plus 0.44 ml. TEI 
per gal. The 10-lb.-R.v.p. gasoline yield 
for this 98.3 F-1 unleaded high-octane 
gasoline was 90.2 per cent by volume. 
This gasoline required 4.7 per cent by 
volume of outside butanes. 


gaso- 


The preceding data indicate that ex- 
cellent yield-octane relationships and 
very high octane numbers can be ob- 
tained with Houdriforming catalyst in 
a relatively low-pressure operation. 

Ihe gasoline obtained from the run 
at the least severe conditions was test- 
ed for color, stability, and gum con- 
tent. The gasoline was not treated, nor 
were inhibitors The results 


used. are 


as follows 


Run 


Copper-dish 


Accelerated 


gum, mg 


gum meg 


and color of this 
ard the gums 


The stability gasoline 


are excellent, are eX- 


tremely 


low 


Light products . . . The distribution of 
light-hydrocarbon — products obtained 
when this charge stock was processed 
is shown in Fig. 2 as a function of F-! 
unleaded octane rating of the C 
Very low yields of gaseous prod- 
the 98.3 F-1 
7.2 per cent 
and lighter 

This con- 


gas- 
oline , 
ucts were obtained. At 
unleaded octane level, only 
by weight of dry gas (€ 
hydrocarbons) was obtained. 
per cent by weight of 
per cent by weight of 
ethane, and 1.5 per cent by weight of 
methane. The yield of butanes varied 
from 2.6 per cent by volume at 86.6 F-1 
unleaded octane number to 5.5 per cent 


sisted of 3.2 


propane, 2.5 
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by volume at 98.3 F-1 unleaded oc- 
tane. The relatively low yields of light 
hydrocarbons are typical for Houdri- 
forming. 

Large quantities of hydrogen-rich gas 
were produced and obtained from the 
high-pressure gas separator in each of 
the three runs. The high-pressure gas 


“make” increased from 1,090 standard 
cubic feet per barrel of charge at the 
least severe conditions to 1,380 stand- 
ard cubic feet per barrel at the most 
severe conditions. The hydrogen con- 
tent of this gas decreased from 92.5 
mol per cent to 85.0 mol per cent as 
severity of operation was increased 


TABLE 2—SUMMARY OF ADIABATIC PILOT-UNIT DATA 


Charge stock— 


Run No. 
Operating conditions 
Space rate, vol. of oil per 
hour per vol. of catalyst 
Inlet temp. (reactors No. 1, 
2, and 3), °F. 
Recycle-gas-to-oil mol ratio 
Pressure, psig 
Operating data- 
Recycle-gas purity, mol per 
cent of H2 
High-pressure gas “make,” 
s.c.f. per bbl. 
Temp. drop, °F 
Reactor No. 
Reactor No. 
Reactor No 
Yields, per cent of 
charge— 
Aromatics, per cent by vol 
88.4 
Ca’s, per cent by vol 2.6 
91.0 


Cs+ gaso., per cent by vol 


C+ gaso., 
10-Ib. R.v.p 
by vol 
Extraneous ¢ 10-Ib 
R.v.p. gaso., per cent by 

vol. 


per cent by vol 


gaso., 


per cent 
100.0 


’s for 


Propane, per cent by weight 
Ethane, per cent by weight 

Methane, per cent by weight 
Hydrogen, per cent by weight 


( Cc 
gasoline gasoline 
46.2 47.8 


Inspections 
Gravity, °A.P.I 
A.S.T.M. distillation, °f 
Initial boiling point 123 
10 per cent point 222 
30 per cent point 250 
SO per cent point 265 
70 per cent point 286 
90 per cent point 321 
95 per cent point 341 
End point 371 
Recovery, per cent by vol 98.0 
Reid vapor pressure, Ib 4.7 
Sulfur, per cent by weight 


Octane numbers 
F-1, without TEL addition 
-1, with addition of 3 ml 
TEL per gal 
2, without TEL addition 
F-2, with addition of 3 ml 
TEL per gal 
Chemical cosaposition, per 
cent by vol. of gasoline 
Paraffins 
Olefins 
Naphthenes 
Aromatics 


West Texas sweet mixed-base naphtha 


(228 to 352°F 


end point) 


10-Ib 
R.v.p 
gasoline 

4s 4 


10-Ib 10-Ib 

R.v.p. Cc R.v.p. Cs+ 
gasoline gasoline gasoline gasoline 

50.6 44.3 48.3 41.5 


98 162 92 149 95 
217 2 213 218 204 
259 2 251 247 249 
271 / 268 268 270 
290 294 290 297 
336 323 344 
342 
373 379 
98.5 93.1 
1.9 10.2 
Nil 
0.002 


92.6 98.3 98.2 


100.0 Tsooctane Isooctane 
0.44 0.55 


82.4 87.6 87.2 
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Packings 
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Oil Seals 
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Oil Seals 


every specification 
is pilot-tested for 
ction 


“Quality 


Because engineered packings and 

oil seals often require special processing 
. Trostel designs and builds the 

production tools entirely within its 

own organization. 


As soon as laboratory development 
is completed, Trostel engineers 
pilot-test the entire production 
operation in miniature... 

in order to ascertain the 
processing and tooling techniques 
which wili retain in production 
all of the special properties and 
tolerances called for in the 
customer’s specifications. 


The result is a packing or oil seal 

that can be produced to 

laboratory quality standards... in 

quantities of hundreds, or hundreds 
of thousands. 


A seal you can trust! 


Illustrated Bulletin On Request 


ALBERT TROSTEL PACKINGS, LTD., Lake Geneva, Wis. 
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v 


n of Albert Trostel & Sons Co 


BRANCH OFFICES 


Milwaukee, Wis 


TROST 
QUALITY 


NEW YORK 

LOS ANGELES 
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These large quantities of hydrogen-rich 
gas can be a valuable byproduct in cases 
where the hydrogen could be utilized. 
Long catalyst life... As was mentioned 
catalyst with which 
were Obtained was in con- 
throughout this study. The 
the operation was car- 
ried out at the operating 
During processing at these 


previously, the 
these data 
tinuous USC 
greater part ot 
least severe 
conditions 
yield of aromatics and 
the yield and F-1 unleaded octane rat- 
ing of the ¢ gasoline remained con 
stant. Very littke change was obtained 
in either the total temperature drop or 


reactor. 


conditions, the 


temperature profile in each 


These are all indications of stable cata- 
lyst activity 

At the end of the program a check 
run was made at the least severe oper- 
to determine 
extremely high 
levels had affect- 
This check 
same yield 
vield and 
rating as was ob- 
Thus op- 
eration at the more conditions 
had no adverse effect on the 


ating conditions in order 
whether operation at 
F-! unleaded octane 
ed the catalyst 


run resulted in exactly the 


adversely 
of aromatics and the same 
F-! unleaded octane 
tained earlier in the study 
severe 
ipparenti 
catalyst 
Although 
Calaivst were processed dur- 
that sev- 
operation 


only 3.4 bbl. of oil per 
pound 


ing this study, indications are 


continuous 
with litth or no 


distribution or 


eral months of 
could be obtained 
change n product 


juality 
Conclusion 


can be 
available 
Extremely 


are produced 


1. Houdritorming catalyst 
used to reform commercially 
naphthas at low pressure 
aromatics 


ion of naphthenes and 


high vields of 
both by conver 
by substantial aromatization of parat- 
tins 4 ! vield-octane relation- 
ships are obtained when motor naph 
thas are reformed 

Sever 
with litth or no 


al months of continuous op 
change in 
ribution or quality, are in 


eration, 
product dist 
licated when this stock is processed at 


low pressure 
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KAMWORK gets the job done! 


Nowhere is teamwork more essen- 
tial to accomplishment than in the Oil 
Industry. Getting the job done with maxi- 
mum speed and efficiency depends upon 
teamwork between men and the tools of 
their trade — and successful application of 
those tools by their ultimate users depends 
upon teamwork between the manufacturers 
and distributors. 


That’s where REPUBLIC SUPPLY enters 
the oil drilling and production picture. 
Serving the Industry from more than 50 
convenient locations throughout the oil 
country, REPUBLIC SUPPLY STORES 
maintain complete stocks of time-tested 
and field-proven products designed to meet 
tomorrow's needs today. 


Republic Supply 


COMPANY 


GENERAL OFFICES---HOUSTON 1, TEXAS 


We salute a great teamwork 
leader in a great industry— 
THE AMERICAN PETROLEUM INSTITUTE 
—on the occasion cf its 
32nd ANNUAL MEETING 
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lf our nation hopes to enjoy continued expansion, we must look to the 
fundamental relationship between the economic welfare of the nation and 
the energy resources base on which it rests. Thus this look at the role of 


Natural Gas in an Expanding Economy 


N the past 25 years, the annual con- 

sumption of energy has increased 
about 60 per cent. Coal consumption 
has declined; oil consumption has in- 
creased three times; and the consump- 
tion of natural gas has increased more 
than five times 

It is estimated that in another quar- 
ter of a century we may be consuming 
twice as much energy as we consume 
today. And if natural gas is sufficient- 
ly available, it may supply 25 per cent 
of that consumption, as against about 
20 per cent now 

Even allowing for a wide margin of 
error, such projections put the spotlight 
on natural gas. They show the national 
urgency to find And they 
warn us to be prudent in the use of re- 


serves already prov ed 


more gas 


Peculiarities .. . 
among the sources of primary energy 


Natural gas is unique 


Because, up to now, it has been discov- 
ered principally in the search for oil, 
find natural gas have been 
related more to the field price of oil 
than to the field Field- 
gas prices have considerable bearing on 
the conservation and use of gas. In the 
past, gas have had little influ- 
ence on exploratory efforts in the Mid- 
Continent and Gulf Coast areas. 

Second, natural gas differs from oil 
in that it cannot, by present means, be 
transported in tankers; and it cannot be 
stored aboveground in large quantities 
It is physically possible to import gas 
from Canada or Mexico, but not from 
Iran or the Far East. Our 
future gas supply are, therefore, limited 
to North America and principally to 
the United States itself 

Finally, the price of natural gas to 


efforts to 


price of gas. 


prices 


sources of 


consumers is a function of public-util- 
ity regulation than of the value 
in competition with substitute 
as coal and oil 


more 
of gas 
fuels. In recent 
prices have risen, gas rates have fallen 
behind 

Gas prices to consumers fail to re- 
flect the relative scarcity of gas as com- 
pared with substitute fuels; and because 
of the regulation and resulting low price, 
there is a national demand for gas 
which is not warranted by the available 


years 


Houston. Presented at thirty 


4.P.I. meeting, Chicago 


*Consultant 


second annual 
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by Ralph E. Davis* 


national supplies. Today, in many 
areas, it costs approximately $200 a 
year to heat an average home with oil; 
$145 with bituminous coal . . . but only 
$90 with natural gas. 


Divided responsibility . . . These pecu- 
liarities add up to this: The natural-gas 
industry is only partially responsible 
for taking care of the nation’s growing 
requirements for natural-gas service. It 
is largely up to the oil industry to find 
the necessary gas. And it is largely up 
to the regulators, particularly at the 
federal level to provide an atmosphere 
which will encourage the search for 
more gas and its wise and prudent dis- 
tribution and use. 

Certainly the shows that in 
finding gas, the oil industry has done 
the larger part in the past. We must 
hope it will do so in the future. But 
that it will be 
able to find enough gas to take care 
of all the potential demands, especially 
under a regulation which prevents gas 
prices from reaching levels competitive 
with other fuels 

In the case of federal regulation, | 


record 


we have no assurance 


do not believe the record has been fa- 
vorable. It is becoming imperative that 
regulation take a 
proach, lest it continue to retard the 
national problem of finding and dis- 
tributing the additional supplies of nat- 
ural gas necessary to our growth and 
well being. Accordingly, most of my 
discussion to you today will deal with 
the development of regulation, its im- 
pact on the natural-gas industry, and 
what we ought to expect in the future. 


more realistic ap- 


Public-utility regulation . . . Public-util- 
ity regulation is usually reserved for cer- 
tain types of economic public-service 
which, by their very nature, 
are monopolies. Generally speaking, it 
has not been found economical to have 
two electric, telephone, or gas com- 
panies in the same community offering 
identical service to the same local cus- 
tomers The three principal matters 
regulated are: prices or rates; quality 
of service; and extensions or abandon- 


activities 


ments of service 
Public-utility regulation developed 
gradually in this nation, beginning in 


the final quarter of the nineteenth cen- 


tury. In several important instances 
about the turn of the century, 
legislatures gave to municipalities the 
authority to regulate retail rates charged 
by local utilities. 

Several principles, basic to the public- 
utility tradition, became generally ac- 
cepted: First, the administrative agency 
had no powers not given it by the legis- 
lature, which means that regulation is 
essentially a legislative function; second, 
in determining rates, the agency must 
not bring about confiscation, and must 
allow the company a reasonable return 
on its investment; and, finally, the ques- 
tion of whether a rate 
sonable return was a judicial one; rea- 
sonableness of was a matter of 
law, not the arbitrary judgment of com- 
mussioners. 


State 


vielded a rea- 


rates 


The 50 years of growth of public- 
utility regulatory principles developed 
at the level rather than in the 
federal Government. Except for com- 
mon-carrier reguiation of railroads, the 
national Government did not enter this 
field until about 1935, only 17 
ago. : 


State 


years 


Conservation regulation . . . In roughly 
the same half century that public-utility 
regulation was developing, states pro- 
ducing oil and gas were working out 
principles for the physical conserva- 
tion of oil and gas. Conservation poli- 
cies gradually came to be 
provided they passed one of these tests: 
(1) They prevented physical waste, un- 
derground and aboveground, in a rea- 
sonable manner; or (2) they protected 
the correlative rights of owners in a 
common pool 

In this conservation development, the 
federal courts recognize that produc- 


accepted, 


tion of oil and gas is essentially a min- 
ing operation. As such, it has been a 
local matter, to be regulated by the 
states rather than by the federal Gov- 
ernment, even though the mined prod- 
uct is.destined for interstate commerce. 
The problems of conservation were con- 
sidered, and properly so, primarily 
problems of the states 


Federal regulation ... The Natural Gas 
Act of 1938 conferred upon the Federal 
Power Commission the duty to regulate 
the rates charged by companies doing 
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YOUR JOB IS me WHEN IT'S FORD 


WL LT i Th 
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YOU SEE ’EM 
EVERYWHERE: 


@ A familiar sight in oil fields is the Wilson-Snyder 
Mud Pump pictured above, powered by a rugged 
Ford ‘‘254”’ 6-cylinder Power Unit. In fact, Ford 
Industrial Engines and Power Units are specified 
by manufacturers of various types of oil field 
equipment. 


Three sound reasons account for Ford’s popularity: 
1—A choice of six great power plants ranging up to 
317 cu. in. displacement provides the RIGHT POWER! 
—A complete line of Special Ford Equipment for 
all requirements means RIGHT FEATURES! 3— Wher- 
ever you are, Ford Parts can be obtained from your 
nearest Ford Dealer for the RIGHT SERVICE! 


Check up on it! You'll learn that Ford Power is 
not only efficient and economical, but requires 
comparatively low capital outlay. 


Our experienced sales engineers are at your 
service in developing engineering recommenda- 
tions for the most efficient use of Ford Industrial 
Power in your application. 


TYPICAL FORD-POWERED OJL FIELD APPLICATIONS: 
Drilling Rigs @ Oil Well Pumping Units 
Electric Arc Welders @ Portable Lighting Sets 
Clean-Out Machines @ and Many Others 


MAIL THIS COUPON... TODAY! | 


INDUSTRIAL ENGINE DEPARTMENT 
FORD MOTOR COMPANY 
15050 Woodward Ave., Highland Park 3, Mich. 


We are interested in industrial Power for: 


(state your application) 


Send us complete literature and information on Ford industrial Engines, Power 
Units and “Multa-Torque™ Converter. 


Firm nome ——_ 
(please print) 





“Today we have a natural-gas industry which rests on a broad foundation 


of adequate reserves, which is soundly financed and efficiently operated. 
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rather 
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sions. Demand did not keep pace with 
supply, and this fact was reflected in 
declining tield prices 

When 
1938, natural 


federal regulation 
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began in 
field 
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gas very low 
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very large supplies of gas searching tor 
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other consuming 


aimost any price Ihe 


hand, at many major 


points natural gas was expensive rela- 


tive to competing fuels hus, there was 


litthe cause for industry expansion 


industry growth . .. The mere imposi- 


tion and administration of federal pub- 
lic-utility regulation could not rouse the 
its doldrums. 


natural-gas industry from 


Expanding markets were required. Such 
markets began to appear as coal prices 
rose, 


and as the national demands for 


forms of energy began to increase 
inder the influence of the war effort. 
In the into 


experi- 


1940's and 
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enced its major period of 
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in interstate same 
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ly contracted for, so that the growth 
of the the fut 


pend upon the success in tinding more 
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during the 1930's these are large- 


industry in de- 


natural gas. Therefore, it is important 
critically those aspects of 


‘ral regulation which have a bearing 


re supply and distribution 


natural-gas reserves 


Future growth... There are many im- 


which the administra- 
the Natural Gas Act affects the 


ind distribution of natural gas 


Ways In 


supply 


I would single out two for particular 


that, un- 


Federal Power Commission be- 


cussion, because I believe 
less the 
comes realistic in its approach to these 
industry 
meeting 

made 


[Wo points, the natura gus 


have greater difficulty in 


ing demands being 


upon I 

Threat of field price regulation... A 
effect which the administration 
4 the Natural Gas Act has had upon 


the tield supply of natural gas has been 


critical 


that it has discouraged the sale of gas 
Man 
il companies, controlling a substantial 


eserves to interstate pipe lines 


portion of the nation’s proved gas re- 
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serves, have been unwilling to sell gas 
they wished 
Thus major 


io such markets, because 
to avoid federal regulation 
naturai-gas supplies, which might by 
this been na- 
tional markets, are still physically avail- 


any 


time have dedicated to 


able and undedicated to present 
use 
This indeci- 


sion on the part of the Federal Power 


situation is a result of 
Commission as to the meaning Of Sec- 
That 
fines the aspects of the industry to be 


tion | (b) of the act section de- 
regulated, and excludes production in 
but shall not apply 


to the production or gathering of nat- 


these words 


ural gus : 

In one of the early jurisdictional 
cases in 1940, the commission decided 
that a company which drills wells, pro- 
duces gus, gathers it, and sells ut to a 
pipe-line transmission company is eX- 
cluded from commission authority, un- 

the > of the act quoted 
above one of the commissioners 
that: “It is the 
which is the jurisdictional activity, not 


der languag 
But 
dissented, saying sale 
the mere acts of producing and gath- 
ering The sale was not part of the 
production and gathering, and there- 
fore the sale was not exempt...” If 
that had had his way, 


then every company which sold gas in 


comnissionelr 


the field to interstate pipe lines, either 
would be regu- 
won- 


directly or indirectly, 
lated as a public utility. It is no 
der that natural-gas producers were dis- 


turbed by such an interpretation 
In 1947, the 
formal statement, saying that it would 
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Phillips. So this threat of field-price 


regulation, and of federal regulation of 


Stulement 
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felt that 


asserted 


natural-gas production is still with us 

This threat has a great deal to do 
with current field-price trends. As pub- 
lic demand outstrips the growth in 
available supply, the problem of find- 
ing the necessary gas is becoming seri- 
ous for many companies. Instead of 
looking for gas at former prices of 8 
and 10 the well, trans- 
porters serving major consuming areas 


cents at some 


of the nation foresee field prices of 15 


to 20 cents and higher. Even at such 
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higher prices, it is probably better eco- 
nomics to contract for 500 billion cubic 
feet of gas or more from a single seller, 
rather than to turn away new demands 
in the consuming areas. 


Transmission companies as gas produc- 
ers... The administration of the Nat- 
ural Gas Act has discouraged explora- 
tion and development of gas reserve 
1940, the 
eight major interstate pipe lines then 


by regulated companies. In 


operating produced nearly half of the 
gas they transported and sold. But every 
large system authorized and constructed 
that date has 
upon gas purchased from others, 


since relied almost en- 
tirely 
to the exclusion of ownership of its re 
serves 

As additional field supplies become 
increasingly difficult to find and costi 
to buy, it would be to the advantage 
of consumers at the end of long tran 
mission lines if the regulated pipe-line 
companies were actively engaged in 
searching for additional reserves to take 
care of market growth. A transmission 
line could adjust its field development 
and rate of well production to accom 
facilities and 
variations Furthermore, tt 


could take gas from its own reserves 


line seasonal 


in demand. 


modate its 


at variable rates to offset the more rigid 
obligations delivery 
performance of purchased gas. 

Many 
vored 
that the transmission line grant the sup- 


contractual and 


recent contracts contain a “ta- 


nations” clause, which requires 


plier an increase in the price of gas each 
time the line makes a new gas-purchase 
contract at a higher price. At times, a 
need a relatively 


transmission line may 
small volume of additional gas to com- 
pensate for accelerated depletion ot one 
of its gas supplies, or to take care of 
increased line ca- 
volume of gas 


additional sales orf 
pacity. The additional 
may not be available at the same price 
paid previously for contract gas. In 
paying the new higher price, the trans- 
mission company automatically is obhi 
gated to pay higher prices for gas pur- 
chased under older contracts from the 
same district. 

The Office of Price Stabilization and 
the Federal Power Commission have 
indicated recently that they would op- 
pose the operation of the favored-na- 
And the commission has 


tions clause. 
will not grant rate in 


hinted that it £ 
creases to compensate for the increase 
in gas cost resulting from the applica- 
If transmission lines 
developed their own reserves, the ef 
fects of the clause would be minimized. 
The nation find 
The long-distance pipe lines, in particu 


tion of the clause 


needs to more gas. 
lar, have a vested interest in developing 
additional reserves in order to take care 
of their markets and to prolong the 
value of their pipe-line investments. The 
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FPC can encourage the development of 
additional reserves if it uses a commod- 
ity-value approach to company-owned 
reserves, rather than the present totally 
inappropriate public-utility approach. 
As Mr. Justice Jackson has written: 

“For good or ill, we depend on pri- 
vate enterprise to exploit these natural 
resources for public consumption. The 
function which an allowance tor gas in 
the field should perform for society in 
such circumstances is to be enough and 
no more than enough to induce private 
enterprise completely and efficiently to 
utilize gas resources, to acquire for pub- 
lic service any available gas or gas 
rights, and to deliver gas at a rate and 
for uses which will be in the future 
us well as in the present public in- 
terest. 

Until the commission does bring its 
policies into agreement with the eco- 
nomics of the natural-gas industry, then 
the industry must continue to depend 
largely upon the oil industry to find the 
required additional gas reserves. 


Rate base regulation . . . The other im- 
portant aspect of federal regulation 
which affects the future of natural-gas 
supply is rate making. In order to fix 
rates, the commission determines a rate 
base on which the regulated company 
is permitted to earn, and then deter- 
mines a rate of return which is thought 
to be fair and reasonable. In such a 
formula for determining “reasonable” 
price or rates, consideration is not given 
to the commodity value of natural gas 
either at the well or at the market. 

In applying the public-utility pricing 
formula, the commission has chosen to 
use original cost of properties as the 
proper measure of the rate base. What- 
ever merit “original cost” may have 
from the standpoint of valuing man 
made facilities like pipe lines, it has no 
merit at all from the standpoint of 
valuing natural gas itself. For it pro- 
ceeds on the false assumption that there 
is some relation between the “cost” of 
finding gas and the “value” of the pro 
duced gas itself. It is not necessary to 
tell people in the oil business what is 
wrong with that theory. 


Some interstate pipe-line companies 
own their own reserves, and produce a 
substantial portion of the natural gas 
which they transport and sell. Under 
federal regulation, these companies 
are required to carry such gas on their 
books at “cost.” As the gas is produced, 
the book value of the investment is 
imortized proportionately. The price 
of gas accordingly moves progressively 
downward as gas becomes scarcer and 
By such low prices, gas con- 
illusion of growing 


scarcer. 
sumers suffer an 


FPC et al. vs. Hope Natural Gas Co, 320 
US 491 


plenty instead of realizing the fact of 
growing scarcity. 

The absurd conclusion has 
reached in some cases, where the field 
market value is actually increasing, that 
a regulated company is required to 
carry its gas reserves on its books at 
near-zero value. In effect, such a com- 
pany is required to give the gas away 
to consumers hundreds of miles from 
the point of production, but is permit- 
ted to charge a rate sufficient to cover 
the transportation costs. 


been 


In the Hope Natural Gas Co. case 
in 1944, Mr. Justice Jackson argued that 
the FPC and the courts should get 
away from the rate-base method of de- 
termining the field value of natural gas 
under federal jurisdiction. He said the 
value should be determined along eco- 
nomic lines; the standard should be not 
the fair return on the 
particular producer, but the value of 
the gas as a commodity in competition 
with other gas from other producers 
As he said: “The emphasis would shitt 
from the producer to the product. . .” 

Mr. Justice Brandeis, a man who 
strongly favored federal regulation ot 
public utilities, said this about the gas 
industry: “It natural-gas rates are intel- 
ligently to be regulated, we must fit 
our legal principles to the economy of 
the industry, and not try to fit the in- 
dustry to our books.” 


rate base of a 


Commissioner Nelson Lee Smith, of 
FPC, objected recently to the commis- 
sion’s policy of including natural-gas 
reserves in the rate base, and offered a 
solution when he said that the tradi- 
tional rate-making policies of the com- 
mission in respect to pipe-line gas have 
the effect of discouraging and destroy- 
ing the incentive to search for and pro- 
duce gas. He continued: “... the rem- 
edy lies largely in our hands . Asa 
practical matter of very real advantage 
to the consuming public . pipe lines 
should be encouraged to find, develop, 
attach, and retain in public service their 
own reserves of natural gas in substan- 
tial proportions . . . We are not legally 
bound to our present rate-making polli- 
cies regarding pipe-line produced gas . . 
we should endeavor to develop a more 
realistic and less short-sighted view of 
this entire matter.”’f 

These quotations from two justices 
of the Supreme Court, and from one 
veteran member of the commission, in- 
dicate to me that there is no legal rea- 
son why the commission must apply 
public-utility pricing to natural gas at 
the well. It seems to be merely a mat- 
ter of commission preference. The com- 
mission could change its mind and 
bring its policies into closer relation- 


+Penn vs. W. Va 


tFPC opinion No. 230, 
Northern Natural Gas Co 


262 US 553 
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Drilling contractors everywhere 
are finding that the hole they 
drill costs less when it is drilled 
with REED Twin-Blast Rock 
Bits. 

Slush from Twin-Blast noz- 
zles blasts cuttings up into the 
return mud stream before they 
can be recycled. Cutters are 
always working on new forma- 
tion, instead of grinding up 
pieces that have already broken 
loose. 

The result is faster drilling, 
more footage per bit and lower 
cost per foot of hole. 


TWIN-BLAST 
ROCK BITS 
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ship with the realities of the industry 
This would certainly be desirable from 
the standpoint of the national interest. 


Rate of return regulation . . . As men- 
tioned earlier, in fixing rates the com- 
mission determines a rate base on which 
the regulated company is permitted to 
earn and then determines a rate of re- 
turn which is thought to be reason- 
able. 


It has long been recognized that one 
of the factors to be considered in deter- 
mining a fair rate of return is the cost 
of money. But what the commission 
has now done is to say that fair rate of 
return and cost of money are synon- 
ymous and has recently used that theory 
in two important rate cases. 

In developing its over-all cost of 
money, the commission took the actual 
interest cost paid on debt and the ac- 
tual dividend rate paid on preferred 
stock. It gave weight to these costs in 
the same proportion as debt, and pre- 
ferred stock was of total capitalization. 
The commission disregarded the fact 
that current interest rates are higher 
than the rates the companies are paying 
and this was a very important fact in 
one case because the company has a 
substantial portion of its debt in the 
form of serial maturities. 

But the real trouble with the com- 
mission’s approach was on the common- 
stock side. In one case, the commis- 
sion allowed 8.75 per cent for com- 
mon-stock money. In the other, it al- 
lowed 8.45 per cent. In both cases, the 
amounts are exclusive of 0.5 per cent 
allowance for flotation costs. In sup- 
port of the amounts allowed, the com- 
mission referred to what it called an 
investors’ appraisal of seven natural- 
gas-company stocks. The commission 
determined for a period beginning with 
1946 the arithmetical relationship be- 
tween the market value of the common 
stocks of the seven companies and the 
related earnings. 


What is a “fair return”? . . . The rate 
of return on a utility rate base should, 
in the public interest, be the lowest 
practical rate that will insure continued 
good service. A higher rate is not nec- 
essary. A lower rate endangers the 
quality of service. 

If transmission and distribution lines, 
with other necessary facilities, are to be 
built to serve the public, the money to 
pay for them cannot be had from the 
investing public unless these regulated 
companies earn enough to make their 
securities sufficiently attractive for 
buyers to want to own them. Unless 
this condition prevails, new facilities 
cannot be financed; and, as a result the 
consumers will not be able to get proper 


service 
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In effect, the commission's new pol- 
icy tells the investor that, in a market 
where money is earning more, his dol- 
lars will be allowed to earn even less 
if he puts them into the expansion of 
the natural-gas business. If the com- 
mission pursues this policy, it will be 
impossible for existing companies to 
take care of normal market growth. A 
rate of return which has that effect is 
not a fair rate. 


The industry today . . . Today, we have 
a natural-gas industry which rests on a 
broad foundation of adequate reserves, 
which is soundly financed and effi- 
ciently operated. 

But it is an industry which is plagued 
by forces outside its control. Where gas 
is cheap in comparison with competing 
fuels, consumers are demanding more 
and more gas. The FPC keeps natural- 
gas prices too low by refusing to per- 
mit rate increases, or by permitting only 
partial increases 

Furthermore, the commission is mak- 
ing it difficult, and more difficult, for 
regulated companies to expand gas serv- 
ice. It takes two things to increase gas 
deliveries in interstate markets—gas re- 
serves and money. The commission's 
policies discourage the exploration for 
reserves by regulated companies, and 
discourage the sale of gas in the field 
by nonregulated companies. On the 
money side, the commission makes it 
increasingly difficult for transmission 
lines to obtain the necessary financing 
to expand pipe-line facilities. 


The industry in the future . . . The pic- 
ture of today is a warning for the fu- 
ture. The FPC can destroy all incen- 
tive and all possibility for industry 
growth. But the FPC itself cannot sat- 
isfy the growing energy requirements 
of the nation, nor supply the gas which 
far-flung markets are demanding. 

It was private enterprise which built 
a natural-gas industry in the half cen- 
tury and more before federal regulation. 
It was private industry which brought 
natural-gas service to its present state 
of excellence, in spite of the hobbles 
and road biocks invented by the com- 
mission. It will have to be private en- 
terprise which ministers to the needs of 
the markets of tomorrow. But it can 
do so only in the measure that the 
FPC permits the industry to get the 
necessary reserves and the necessary 
financing. . 

I believe it in the public interest that 
the natural-gas industry be kept healthy 
and kept growing. But it may have to 
fight for its life against regulatory proc- 
esses that would destroy it by slow and 
stealthy erosion. I heartily urge you to 
use your influence in any way that can 
be helpful to this industry which is so 
vital to our national well being 


BUILDS FINE 

SPECIALIZED MARINE 
EQUIPMENT FOR THE 
PETROLEUM INDUSTRY 


Submersible 
drilling barges 


Boiler and 
compressor barges 


Woter, oil, and « 
supply barges 


Submersible well- 
servicing barges 
Drydock for fast 
haul-out and repair 
of marine drilling 
equipment 





Levingston is not only located con 
veniently with respect to marine drilling 
operations on the Gulf Coast, but here 
you will find marine engineers and 
constructors who understand the lan- 
guage of oil operators. Bring your 
marine petroleum equipment problems 
to Levingsten first for a quick eco 
nomical solution. 
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(Left) Acreage into which gas has been injected in Bradford 
and Allegany fields over the last 17 years. Fig. 1 


(Above) Oil-production decline curve for first Bradford field 
experiment, arithmetic scale. Fig. 2. 


934 I3¢ 3 940 i942 1944 1946 1948 1950 


Gas Injection in Water-Flooding Operations 


Here are the results of a survey of the activities in gas injection before and 
during water flooding in Bradford and Allegany oil fields. Data show that 
10 to 15 per cent more oil may be recovered by preliminary gas injection. 
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affecting approximately 5,100 acres in 
the Bradford-Allegany Of the 
total acreage, 4,500 acres in Brad- 
ford field and 600 acres in Allegany 
field. Of the total number of lease: 


65 were subjected to gas injection be- 


fields 


are 
leases 


fore water flooding and 10 were under 
trom 4 years prior gas 
The which were sub- 
jected to gas injection are the Bradford 
Third in Bradford field, and the Pen- 
ny, Richburg, Waugh and Porter, and 
Scio Allegany field: The total 
amount of gas injected into these re- 


servoirs to date is approximately 775 
million cubic 


tlood to 12 to 


injection sands 


In 


feet 
Some idea of the activity may be 
from Fig. | which 1s 
eraphed the acreage into which gas 
injected the past 17 years. 
It will that intense 
activity occurred over the past 5 years. 


obtained on 


was Over 


be noted the most 


The decline in acreage involved during 
1951 does not reflect the increased in- 
and number of applications, but 
the in drilling rate 
which was not up to normal during 
that 


terest 
probably decline 


time 


Characteristics of the Reservoir 


The pattern in all cases was the con- 
with the 
between water wells ranging from 300 
For the Bradford sand the 
net sand thicknesses ranged 
to 55 ft. In Allegany field, 
being made in the Penny, 
Scio and Waugh, and Porter 


ventional five-spot spacing 
o 350 ft 
reported 
from 17 
tests are 
Richburg, 


The sand thickness in these 


varies widely, and in some instances as 


sands 


many as three separate sands are being 
produced through the same wells. In 
practically all cases the production is 
being pumped, although in at least one 
instance gas has been injected into a 
lease which is being produced by flow- 
ing. 
In the Bradford Third sand the air 
permeability of some layers ranged as 
high as 225 md. but in general aver- 
aged about the same as for the Brad- 
ford field sands and ranged from 2 
to 160 md 

Oil and saturations in the 
Bradford prior injection 
were reported to average approximately 
45 and 25 per cent of porosity, res- 
pectively. In one lease subjected to 
after flooding the oil saturation 
was estimated to be 45-50 per cent and 
the water saturation was possibly 
high as 50 per cent. In Allegany field 
sands the reported oil saturations 
ranged from 33 to 43 per cent and 
averaged 39 per cent of porosity. Water 
saturations were approximately 26 per 
cent. The which already 
depleted by water flooding before gas 
injection were indicated to contain ap- 
proximately 30 per cent oil and 40 per 
cent water 


water 


sands to gas 


vas 


as 


sands were 


Some of the Bradford as well as the 
Allegany field sands showed evidence 
of k which are commonly 
“water soaked” even on leases which 
were not as yet subject to intentional 


layers called 
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GROVE REGULATORS AND VALVES provide 


accurate, dependable pressure and flow 
control for air, gas, oil, water and other 
fluids. The proved principles embodied 
in Grove products are the results of years 
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Oil-production decline curve for second Bradford field experiment, arithmetic scale. Fig. 4. 


Oil-production decline curve for first Bradford field 


experiment, log-log scale. Fig. 3. 


water flooding. This condition is gen- 
erally attributed to old leakers or un- 
recorded “dump” floods. 


Gas Injection 

The gas injected was anything from 
dry gas to extremely wet lease gas, and 
was combined in all possible ratios. 
Generally, less than half of the gas 
injected was purchased gas; the re- 
mainder was produced on the same 
lease or another one belonging to the 
same company. Seldom was purchased 
gas injected into an entire lease before 
water was injected. Either the com- 
pany had some excess lease gas from 
another project which was already pro- 
ducing, or the lease was developed in 
stages. That is, gas was injected into 
a portion of the lease and water turned 
in. The gas production from the pro- 
ducers on that portion would be col- 
lected and injected into another por- 
tion of the lease, and so on until the 
entire property had gas injected into 
it. Such a development program re- 
quired a minimum amount of pur- 
chased gas and prevented an excess of 
“flush” gas. 

Gas-injection methods varied from 
single-well operations to blocks of 
wells. The number of wells per block 
varied from 2 to 10, depending on the 
amount of gas available, pressure, com- 
pressor capacity, and the rate at which 
the wells would take the gas. On one 
lease where the wells took gas at low 
rates as many as 24 wells were being 
fed from one compressor. The general 
practice was to inject gas into a num- 
ber of wells and watch the gas pressure 
on the producing wells that would be 
affected. The gas pressure would build 
up on the producing wells in anywhere 
from 2 to 70 days and most often 
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showed up in 2 weeks. On the proper- 
ties which have already been under 
water flood the average time is some- 
what greater. As would be expected 
from the extremely variable conditions 
in the reservoir and the methods of 
injection, the gas-pressure increase in 
the producing wells varied widely. In 
some instances it went as high as 100 
psig. If and when the gas broke 
through, gas injection would be cur- 
tailed or stopped on those wells from 
where it was suspected the gas was 
coming. Thus an attempt was made 
to balance the gas injection by results 
at the producing wells. In general, 
care was taken to avoid an out and 
out gas drive. Present operations still 
follow this same practice. 

Gas-injection pressures at the sur- 
face varied from 100 to 500 psig. for 
unflooded Bradford Third sand. In 
general, gas injection was started at 
the lower pressure and then built up 
gradually to the top pressure of 500 
psig. Pressures of from 550 to 650 
psig. were required to inject gas into 
the Bradford sand that was already 
being water flooded. These pressures 
are 10 to 50 per cent below the water- 
flood well-head pressures. In Allegany 
field gas- injection pressures — varied 
from 125 to 400 psig., with two oper- 
ators injecting gas into the Rich- 
burg sand at pressures up to 750 psig. 
One of them used a pressure of 800 
psig. to inject gas into some depleted 
Richburg sand which was being pro- 
duced by flowing. The injection well- 
head pressures during flowing were 
900-1,100 psig. 

As would be expected from the 
variation in permeability and injection 
pressures, the average rate of gas in- 
jection varied from 0.20 to 0.96 M.c.f. 


per foot per day into the Bradford sand 
before flooding. The gas-injection rate 
into sands already being flooded was 
only about half that into the unflooded 
sand. Injection rates into the Allegany 
field sands varied from 0.02 to 0.91 
M.c.f. per foot per day, reflecting the 
extremes in sand permeability and in- 
jection pressure. Gas injection into a 
flooded out Richburg sand of 0 to 17 
md. permeability averaged 0.14 M.c.f. 
per foot per day. 

The total amount of gas injected in 
the Bradford sand varied from 3.6 to 
8.9 M.c.f. per acre foot of sand and 
averaged approximately 6 M.c.f. per 
acre foot. That injected into Bradford 
sand already under flood averaged about 
7 M.c.f. per acre foot. In Allegany 
field the amount of gas injected varied 
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Log-log oil-production decline curve for sec- 
ond Bradford field experiment. Fig. 5. 
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In developing improved processing methods and techniques 
for the petroleum refining industry, Universal engineers translate 
ideas, laboratory research, pilot plant evaluations and engineering 


development into specific terms of plant design. 


This complete detailing of the process units and accessory 
facilities demands the cautious coordination of all available data, 
the careful study of flow charts and constant surveillance of 


economy and efficiency factors. 


The success of this approach is readily confirmed by the number 
of U.O.P. process units on stream and efficiently operating 
throughout the world — further evidence that Universal Service 
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UNIVERSAL OIL PRODUCTS COMPANY 
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UNIVERSAL OIL PRODUCTS COMPANY ATLANTIC REFINING COMPANY 


These processes are continuous, non-regenerative catalytic re- 
forming processes by which gasolines are reformed at high liquid 
volumetric recoveries in the presence of special catalysts in a 
hydrogen atmosphere to produce highly aromatic products. The 
reformates may be used in either upgrading motor gasoline or for 
the production of pure benzene, toluene and mixed xylenes. 
Catalyst lives are long and regeneration is not required in place. 


WE BUILD TO SUIT THE CUSTOMER 


Perhaps Catalytic Reforming is the solution to 
your problem of greater production and better 
profits. Call, telegraph or write for a conference 
in regard to modernization of your present plant 
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Write for a copy of our new brochure 
showing many of the refineries we have 
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from 1.6 to 18 M.c.f. per acre foot 
with no significant average being cal- 
culable Apparently there was no 
other technical reason advanced for 
limiting the amount to be injected per 
acre except that of trying to avoid an 
out and out drive. Calculations 
based on a porosity of 16 per cent 
indicate that an average of 0.85 pore 


gas 


volumes of gas at atmospheric pressure 
injected into the Bradford field 
which there was no prior 
Chat injected into flooded 
leases was approximately | pore vol- 
ume. For a 25 ft. net reservoir 
of 16 per cent porosity that would be 
approximately 150 M.c.f 
Allegany field the 
actually from 35 to 


were 
leases on 


flooding 
sand 
per acre. In 


injected 
M.c.f. 


amount 
varied 400 
pe! acre 

Wherever the figures were available, 
a survey was made of the costs of gas 
indicates that for labor, 
fuel, materials other than 
injection gas, and depreciation, the cost 
ranged from 23 to 33 cents per thou- 
injected. On 
large-scale this will 


drop to only half that amount. 


injection. It 


super vision 


sand cubic feet of gas 


operations cost 


Water Intake After Gas Injection 

From 13 producers who would vol- 
unteer estimates of the effect 
of the gas injection on subsequent water 
intake rates, the following digest was 


some 


obtained 


TABLE 1 
Effect of Gas Injection on Water Intake Rate 
Number of 
Instances 
than rose 


Eff ted 
normal 
niake 
rmal intake ,and con 
rmal intake 
il then rose to 


ove normal then 


or decreased 


ite estimated from behavior of 


without gas injection 


It was interesting to note that of the 
where the water-intake 
Started or stayed above normal 
after gas injection, 4 were operations 
where water had already been injected 
for varying lengths of time before gas 
injection. On two Bradford leases into 
gas was injected during flood- 
ing. the water-intake rates started out 
higher right after the water was turned 
in again, then slowly and 
leveled off at the rates which prevailed 
before gas injection. One Allegany 
field test showed the same results, and 
another shows the increased intake rate 
to be continuing. 

\ survey of the experience with gas 
injection on 76 leases in Bradford and 
Allegany fields indicates that in no 
reported instance was there any un- 


10 instances 


rate 


which 


decreased 
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usual difficulty in getting the water 
started in. In some instances there 
was some indication of a temporary 
plugging due to “Jamin action.” This 
was evidenced by a slowly increasing 
intake rate which persisted anywhere 
from '2 to 6 months before it leveled 
off or declined. The reported increases 
varied from 15 to 100 per cent of the 
intake rate immediately after resump- 
tion of water injection. 
Oil Production 

Where gas was injected prior to 
flooding, substantial oil production 
usually commenced from 2 weeks to 
3 months after water injection was 
started. Only two producers suspected 
that their production was delayed by 
injection after allowing for the 
time spent while injecting the gas. All 
but two indicated that in their esti- 
mation the production rose faster and 
peaked at a higher rate than they had 
anticipated. Most of the producers 
also reported that the peak production 
rate was maintained for a longer time 
than they had anticipated. Some indi- 
cated that when the decline came, it 
was slower than they had expected. 

Based entirely on opinion and pro- 
duction to date, seven operators in 
Bradford field and four in Allegany 
field believe that more oil will be 
produced up to the economic limit due 
to preliminary gas injection. The ex- 
perience of these operators accounts 
for nearly 90 per cent of the acreage 
into which gas has been injected. Three 
operators whose experience with 
injection dates back 8 to 10° years 
believe that “from 10 to 15 per cent 
more oil due to gas 
injection before flooding.” 

Some information is available on 
eight experiments in which gas was 
injected into leases which already had 
been under flood for a number of 
years. In seven of the eight experi- 
ments increases in recovery rate were 
reported. The increase varied from 10 
to 20 per cent of rate which existed 
just before gas injection. In only one 
instance did the gas injection fail to 
increase the production rate. No in- 
stances were reported of a decrease in 
production rate caused by gas injection 
except for that which occurred during 
and immediately after the time in 
which the gas was injected. 

Complete data and production-rate 
curves were available on only two such 
experiments. Both occurred in Brad- 
ford field and were performed by oper- 
ators who had sufficient control over 
the tests so the data may be considered 
reliable. One of the experiments was 
performed on a 104-acre lease which 
had been under flood for over 4 years 
before gas was injected. Two and a 
half years after the peak of oil pro- 
duction, gas was injected through the 


Pas 


gas 


was recovered 


water-input lines into the producing 
formation for a period of 2'2 months. 
During that time a total of 10,755,000 
cu. ft. of gas was injected at an average 
rate of 140,000 cu. ft. per day, and at 
a pressure of 450 psig. Approximately 
103,600 cu. ft. of gas was injected for 
each acre in the lease. 

Figs 2 and 3 are graphs of the oil- 
production decline curve, one plotted 
on an arithmetic scale and the other 
on a log-log scale. It is rather obvious 
from a comparison of the actual pro- 
duction curve and the projected curve 
that there was an increase in oil-pro- 
duction rate. Since there was no other 
significant change in the operation of 
the lease the operator attributes greater 
oil production to the injection of the 
gas. After correcting for the loss in 
production while the gas was being 
injected, it can be estimated that the 
additional oil production from August 
1948 to January 1952 amounted to 
7.700 bbl. The additional recovery up 
to the probable economic limit will be 
approximately 2,250 bbl. which is due 
to the 2-year extension in the economic 
life of the property. The economic 
gain as estimated from the calculations 
outlined in Table 2 amounts to about 
$31,400. This sum if realized will be 
a considerable return on an investment 
of about $8,400. To this may be added 
the economic gain from the additional 
production that is being reported 


These results are perhaps exceptional 
and it is probable that such results 
could be repeated on another property 


only under unusual circumstances 
TABLE 2 
Calculation of Economic Gain by Gas In- 
jection Into a Water Flood Project 
in the Bradford Field 
Value of additional production 
9,950 bbl. at $4.60 per bbl. (A) $39,800.00 
Cost of Gas Injection 
10,755,000 cu. ft. of gas at $0.45 
per Mic.f 
Labor, supervision, fuel, and 
miscellaneous, $0.25 per M.c-f 


4,839.7 


2,688.75 
Depreciation on compressor and 


other equipment 850.00 


(B) 
Net Gain, (A) minus (B) Not ad 
justed for the cost of lifting the 


additional oil $31,421.50 


The other project on which com- 
prehensive production data were avail- 
able involved a 10-acre portion of a 
30-acre lease which had been under 
flood for 3 years before the gas was 
injected. Approximately 2 years after 
the peak of production, wet gas was 
injected into four water-intake wells 
for a period of 6 months, and then the 
water was turned in again. A total o} 
3,782,000 cu. ft. of gas was injected 
at an average daily rate of 15,000 
cu. ft. per well at a pressure of 530 
psig. The gas injected per acre aver- 
aged 378,000 cu. ft. Injection was 
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occasionally interrupted because of cold 
weather and plugging off. 

Figs. 4 and 5 are graphs of the oil- 
production decline curve, one plotted 
on an arithmetic scale and the other 
on a log-log scale. It will be noted 
that approximately | year before the 
gas was injected the water injection 
pressure was raised which shifted the 
decline curve and decreased its slope 
somewhat. During the period of gas 
injection oil production fell off sharply. 
When water injection was resumed, oil 
production picked up again rather rap- 
idly and rose to a new production 
decline curve with a lesser slope. Where 
the production decline curve followed 
a straight line on a log-log plot, it has 
been demonstrated “ that a sudden dis- 
placement or a sharp change in the 
slope of the curve will occur if there 
is some change in the operation of 
the flood. Such a relationship is illus- 
trated in the production curves of Figs. 
3 and § 

In Figs. 4 and 5 it is apparent that 
the oil-production rate increased fol- 
lowing the injection of gas. By esti- 
mating the area between curves it ap- 
pears that up to January 1952 there 
has been a net increase in production 
of at least 1,460 bbl. of oil attributable 
to the gas injection. As estimated from 
the calculations outlined in Table 3, 
the economic gain up to January 1952, 
which is attributable to the in- 
jection, amounts te about $2,460 ex- 
clusive of the small cost of lifting the 
additional oil. If one can assume that 
the economic life of the property will 


gas 


gas injection, 


will be 


be extended because of 
then the net economic 


somewhat 


gain 


greater. 


TABLE 3 


Calculation of Economic Gain by Gas In- 
jection Into a Water Flood Project 
in the Bradford Field 
Value of additional 
Production (to Jan 
1,460 bbl. at $4.00 per bbl 


1952) 

(A) $ 5,840.00 
t of Gas Injection 
782,000 cu. ft. of gas at 
pe M.c.f 

Labor, supervision, fuel and 

miscellaneous at $0.41 per M.c.f 

Depreciation on compressor and 

other equipment 


$0.40 
512.80 


565.51 


300.00 

(B) 3,378.31 
ad- 
the 

$2,461.69 


(B) Not 
lifting 


Gain, (A) 
justed for the 
additional oil 


minus 


cost of 


In Allegany field comparative data 
were available on only one project in 
which gas was injected into a water 
flood after it had already been under 
flood for a number of years. The test 
area was within a 68-acre lease which 
had been under flood for 12 years. 
For over a year before gas injection, 
cleanout work on input wells was re- 
sorted to in an attempt to increase 
production. It was partly successful 


in that it raised the production rate 
from 33 to 41 bbl. per day. However, 
by April 1951 the production was down 
again to 32 bbl. per day. That month 
gas injection was started on five intake 
wells. The injection pressure started 
at 900 psig., then dropped to 700 psig., 
and an average of 300,000 cu. ft. of 
gas was injected into each well. During 
gas injection the production fell off to 
25 bbl. per day and when water in- 
jection was resumed, the oil production 
increased sharply and rose to a peak of 
49 bbl. per day. Between November 
1951 and January 1952 the production 
was holding at the 44-bbl. per day level, 
approximately 12 bbl. per day higher 
than the production a year before. The 
average production for 1951 was 5% 
bbl. per day higher than for 1950 and 
the only material change in production 
practice was the gas injection. Thus 
it was estimated that the increased pro- 
duction had already amounted to over 
2.000 bbl. of oil valued at $8,000. 
The cost of injection, including the 
gas, estimated at $1,500, which 
indicates a net economic gain of $6,500 


already. 


was 


Gas Production and Utilization 


In all but one of the projects re- 
ported on in Bradford field a substan- 
ial production 
noted soon after the gas was injected. 
Similar results are reported for over 
half of the projects in Allegany field. 
This increased rate of gas production 
persisted after the water was turned in 
and was maintained almost indefinitely. 
lasted 


increase in gas was 


In some instances it has already 
for years There was also reported a 
increase in the B.t.u. value 


Those operators who have 


noticeable 
of the gas 
made some measurements of the cumu- 
lative volume indicate that after deduct- 
ing the volume of gas injected, the net 
gas production was two to four times 
that which could normally be expected 
from the oil production on such leases. 
Such results do not appear logical but 
the fact remains that nearly all oper- 
ators made such reports. One possible 
reason which could account for the 
reported increase in gas production is 
more attention to collection and 
repairing of leaks. However, a check 
with the operators largely rules out 
such an explanation. 


gas 


A number of operators illustrate the 
results by a comparison of bills 
before and after gas injection. For 
example, one of them reports that 
before gas injection his gas bills aver- 
aged $280 to $300 per month. For 
the 6 months that have elapsed since 
gas injection his gas bills have averaged 
from $50 to $86. He estimates that he 
paid $1,300 less for gas during the 
past 6 months because of the increased 
gas available on the lease. Considering 


gas 
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that he injected only $675 worth, he 
figures that he is already $525 ahead. 

On one project in Bradford field 
where gas was injected after flooding 
was already in progress for 3 years, the 
gas production is still coming up stead- 
ily | years after gas injection. Un- 
fortunately in nearly all cases no at- 
tempt is being made to determine just 
how much of the injected gas is being 
In a few operations there 
is some evidence that little if any of 
the injection gas is being returned. In 
some cases the produced gas has been 
considerably enriched in B.t.u. value 
but not in volume. 

In nearly all cases where there is 
surplus gas it is being reinjected on the 
same lease or on another one belong- 
ing to the same company. In this way 
conserved so that a sufficient 
amount will be available over the entire 
economic life of the property. Most 
producers maintain that if there were 
no other advantages to gas injection 
in water flooding, the economic bene- 
fits of gas storage alone would justify 
gas injection. 

In answer to the question, “Was 
there noticeable change in the 
properties of the crude?” due to gas 
injection, the majority response was 
that the crude was much livelier and 
somewhat lighter in color. The lighter 
color may "possibly be due to the 
heavier gas blanket which shielded the 
crude from air during pumping and 
storage and prevented it from becom- 
ing oxidized. 

On none of the projects was there 
any paraffin trouble that could be at- 
tributed to gas injection. A number 
of operators indicated that there was 
less paraffin or, if there was any 
change, the paraffin was eliminated. A 
few operators in Allegany field reporied 
that the livelier crude and extra gas 
helped to clean out their producing 
wells and thereby stimulated produc- 
tion 


recovered 


vas 18 


any 


General Discussion 


All 14 of the producers interviewed 
were of the opinion that gas injection 
ahead of water flooding is generally 
applicable and worth while. Those who 
have been able to give it a reasonable 
trial are certain that they have bene- 
fited by it in one way or another. Be- 
sides the advantages of increased oil 
and gas production, such benefits as 
increased water intake rates more bal- 
anced (efficient) flood, decreased wax 
problems, etc., are reported. Some feel 
that the temporary plugging action of 
the gas in the more permeable sand 
layers helps to get the water started 
into the less permeable sand and there- 
by creates a more uniform oil bank. 
One producer even reported the dis- 
covery of three abandoned wells during 
gas injection on a property which has 
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had high-pressure water on it for years. 
Where water has already ,been injected, 
the additional gas is expected by some 
operators to produce more oil by in- 
creasing the free-gas saturation, im- 
proving the mobility of the oil, and 
by solution of interstitial paraffin. 

In response to the question, “Do you 
believe gas injection could possibly do 
any harm?” the answer invariably was 
in the negative. Those who qualified 
their answer gave the following reasons 
by way of explanation: 

The dry gas may strip off the light 
ends of the crude and make it more 
difficult to move because of increased 
viscosity Or wax precipitation in the 
formation. 

The gas drive may reduce the oil 
saturation to a point where the water 
will not start an oil bank later on. 

The increased gas saturation will cut 
the rate of oil production. 

The gas if injected into low-permea- 
bility sand will plug it by Jamin action. 

If it is injected into a_high-gas- 
saturation sand, it will deplete the sand 
by gas drive and render it unfloodable. 

It is very dangerous to fool around 
with high pressure gas in ordinary 
lease lines. 

This last remark is serious and de- 
serves some elaboration. Most water- 
flood operating personnel have had 
little or no experience with the handling 
of high-pressure gas, and generally are 
acquainted only with the handling 
of high-pressure water. A break in a 
water line ordinarily would not harm 
any persons who happened to be near- 
by except for a wetting. A blowup in 
a high-pressure gas line or fitting is the 
equivalent of an explosion, which may 
mean flying metal. The recommenda- 
tion therefore is that anyone who con- 
templates the injection of high-pressure 
gas into lease lines should proceed 
with care, and entrust such operations 
only to those who would show the 
proper respect for the dangers involved. 

Where there is danger of freezeup 
in the lines it has been found advisable 
to use some antifreeze in the gas. 
Freezeup can also occur in the tubing 
or well as has been experienced al- 
ready. This can also be taken care of 
by alcohol injection, or by stopping 
long enough to allow the earth tempera- 
ture to melt the freezeup. Gas injec- 
tion should take place preferably in the 
summer when there is less danger of 
freezeup in the lines. Also, gas is more 
available in the summer and often a 
special price advantage can be had. 

Tn conclusion the author wishes to 
reiterate that the observations reported 
are not intended to be construed as 
valid proof that gas injection in water 
flooding will make more oil or will be 
generally profitable. No doubt there 
are chances of no success at all along 


with possible dangers particularly if 
one does it indiscriminately. The re- 
sults reported are mostly opinions and 
some of them can be interpreted in 
other ways. However, they are in- 
formative as well as interesting, and if 
proven true by further experience will 
herald one of the greatest develop- 
ments in the practice of water flooding 
in the past decade. 

In view of the considerable interest 
in the possibilities of gas injection along 
with water flooding there is a great 
need for well controlled field experi- 
ments. As part of its production re- 
search program the Bradford labora- 
tory of the Pennsylvania Grade Crude 
Oil Association is initiating a small- 
scale field test of the effects of gas 
injection on water-flood recovery. The 
test will be performed on a property 
which has already been under flood 
for 10 years. In addition to a test with 
natural gas a nearly identical one will 
be performed in which engine-exhaust 
gas will be used. 

Acknowledgments 

The author is grateful to the follow- 
ing companies and persons who so 
generously provided the information 
from which the paper was compiled: 
South Penn Oil Co., Kendall Refining 
Co., Smith-Newton Oil Co., Bradley 
Producing Corp., M. D. Booth Oil Co., 
The Thornton Co., L. G. Lent, A. E. 
Booth, J. C. Stengel, Howard Platt, and 
John DePetro. 


Bibliography 


1. Carlson, Oscar, South Penn Oil Co., 
Bradford, Pa., Comments made at a meeting 
of the Bradford District Producer’s Practical 
Operating Methods Committee. 

2. Booth, A. E., “Gas Injection as Aid to 
Water Flooding,” Producers Monthly, Vol 
2, No. 2, November 1937 : 

3. Krutter, Harry, and Day, Robert J., 
“Air Drive Experiments on Long Horizontal 
Consolidated Cores,” J. Pet. Tech., Vol. 6, 
No. 6, November 1943. 

4. Schiffman, Louis and Breston, J. N., 
“The Effect of Gas on Recovery When Water 
Flooding Long Cores,” Producers Monthly, 
Vol. 14, No. 3, January 1950. 

5. Holmgren, C. R., and Morse, R. A., 
“Effect of Free Gas Saturation on Oil Re- 
covery by Water Flooding,” J. Pet. Tech., 
Vol. 3, No. 5, May 1951. 

6. Russel, W. J., “Some Preliminary Ex- 
periments on Oil Recovery Processes,” N. Y. 
State Museum Circular No, 8, November 
1932. 

7. Pfister, R. J., “More Oil from Spent 
Water Drives by Intermittent Air or Gas 
Injection,” Producers Monthly, Vol 11, No. 
11, September 1947. 

8. Holmgren, C. R., “Some Results of Gas 
and Water Drives on a Long Core,” J. Pet. 
Tech., Vol. 11, No. 4, July 1948 

9. Breston, J. N., “Long Core Floods Fol- 
lowing Depletion with Gas Drive,” Producers 
Monthly, Vol. 13, No. 2, December 1948. 

10. Saxon, Joseph, Jr., Breston, J. N. and 
Macfarlane, R. M., “Increased Oil Recovery 
from Long Core Water Floods by Preliminary 
Gas Injection,” Producers Monthly, Vol. 15, 
No. 3, January 1951. 

11. Macfarlane, R. M. and Saxon, Joseph, 


409 








Solu- 
Water 


Recovery of the 
Prior to 


Vol 


The Effect on 


bility of a Gas _ Injected 


Flooding,” Producers Monthly, 
1, November 1951 

2. Ryder, H. M The 
ation of Methods of P 
Flood Oil Produ I 
Vol. 1 No. 9 


Quantitative Valu- 
ocedure in Water 
Producers 


July 


Microwave Control of 
Pump Station 


(Continued 
off the 
or other 

To. start 


se 
from page £59) 


line because of power failure 
cause 
the the 


Operator observes the reading of the 


remote station, 


borroslon —AN ALLY OF 


16, No. 


Monthly, 


disc harge ~ pressure recorder, which 
shows the line bypass pressure at the 
remote station when the latter is shut 
down, as well as the remote-station 
discharge pressure when the station is 
operating. The operator then adjusts 
the pumping rate to obtain the opti- 
mum bypass pressure for starting at 
the remote station. Pressing the start 
button transmits a tone signal via the 
radio which relay at the 
mote station, thus instituting the start- 


closes a re- 
ing sequence. 

When the start impulse ts received 
at the remote station in the form of 
a tone signal from the radio receiver, 
it Operates a relay which, in turn, closes 
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which causes a valve lo- 
cated in the station manifold to open, 
and this permits fluid to enter the 
main pumping unit. When this mani- 
fold suction valve reaches a full open 
position, contact is made which causes 
the main pump motor to start. 

When the pump reaches normal 
Operating speed, the manifold 
charge valve opens and the station is 
on the line, subject to the operation 
of certain automatic pressure control 
which will be discussed later The 
failure of any of the equipment to 
Operate properly, or the loss of suction 
pressure during the Starting sequence, 
automatically will cause the controls 
to return the station to standby 
tion 


a contactor 


dis- 


condi- 
All controls are designed for fail- 
safe operation j 

It requires about 2 minutes to com- 
plete the starting cycle. By observing 
the chart readings, the operator is able 
to increase the pumping rate at the 
initial station in order to utilize fully 
the extra line capacity as it becomes 
available by the 
tion’s coming on the line 
button the 
quence and isolates the booster station 
The 
only 
the 


reason of remote Sta- 
Pressing the 
stop reverses Starting Sse- 
from the line in standby condition. 
buttons are the 


operated on 


stop-and-start 
manually 


console 


controls 


Fig. 4 is an view of the 
building The 


The cabi- 


interior 
remote-station control 
radio cabinet is on the right. 
net on the left houses all of the relays 
and switches which provide for the 
sequence operation, as well as_ the 
2,300-volt starting equipment for the 
main In the background is the 
standby generator, In 
the [ outage, 
enough power is available to close the 
manifold valves which isolate the sta- 
tion from the pipe line and to maintain 
communication until regular 
Operation of the 
the 


MOLOor 
electric-power 


event of a  power-line 


radio 
power is restored 


standby generator is indicated at 


control console by a signal light. 


Safety The has a 
single pumping unit consisting of a 
700-hp explosionproof electric motor 
which drives a_ six-stage centrifugal 
pump. The pump is rated at 35,000 
bbl. per day at a differential pressure 
of 900 psi. when gasoline is being 
pumped The motor and pump 
provided with shutdown controls so 
that the various component parts will 
be protected against overheating 

The pump is equipped with 
mechanical seals, and protection against 
seal failure is obtained by a float switch 
which will shut the unit down when 
an excessive amount of fluid drains to 
the sump. A combustible-gas analyzer 
for the continuous sampling of the at- 
mosphere in the pump room is being 
shut the station down in 


booster station 


are 


single 


installed to 
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the event an explosive mixture should 
[his equipment is considered 
necessary to provide a means of de- 
tecting small leaks which might de- 
velop in the pump room. These small 
leaks, although not of sufficient magni- 
tude to cause their detection by a pres- 
sure drop, could result in the creation 
of a hazard or the loss of a consider- 
able amount of product over an ex- 
tended period of time. 


develop 


The operation of any of these pro- 
tective devices sounds the alarm at the 
control console, and drops a flag on 
an annunciator panel at the remote 
Correction of the trouble and 
manual reset are required before the 
remote station can again be started if 
any of the = annunciator 


Station 


flags are 
dropped ¥ 
control... Fig. 5 is an 
interior view of the pump room. The 
pneumatically-operated pump-discharge 
and controller may be 
seen in the background. Of particular 
dual-pen — single-pilot 
pressure controller, which has a single 
pilot which may be actuated by either 
the suction or discharge-pump pres 
This instrument controls the 
motor valve on the pump discharge. 


Pressure 


motor valve 


interest is the 


sures 


\ timing device permits the pump 
to start and come up to normal oper- 
ating with the motor 
closed. The discharge-set pointer is then 
advanced from its initial setting, 


speed valve 
slowly 
which is equal to the adjusted station 
bypass pressure of about 400 psi. at 
the time of startup, to the operating 
pressure-set point which is not allowed 
to exceed 1,050 psi. 

The timing device consists of a small 
electric-clock motor installed in the 
upper left-hand portion of the instru- 
ment case, and this device starts when 
the electrically operated discharge 
valve in the station manifold clears its 
The clock motor, through a sys- 
tem of cams and levers, advances the 
discharge-set pointer over a timed in- 
terval, which is variable from 5 to 15 
minutes This permits the pump to 
come on the line by a gradual opening 
of the discharge motor valve without 
overloading the motor which drives 
the pump, and without overpressuring 
the pipe line during the time that the 
high pressure, caused by 
the high suction pressure at the time 
of starting, is being lowered. 


port 


pump-case 


After the pump is on the line, the 
pressure controller provides throttling 
action, as required, to maintain preset 
suction and discharge pressures. An 
arrangement is made to return the dis- 
charge-set pointer to the starting posi- 


tion when the station is shut down. 
The pump-discharge motor valve is of 
the air-to-open type, and is held in the 
closed position during shutdown pe- 
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riods by a solenoid valve in the instru- 
ment air-supply line. 

The position of the solenoid valve 
always coincides with the position of 
the manifold discharge valve. Pressure 
switches are installed on the pump- 
suction and station-discharge lines, and 
operate to shut the station down if 
safe operating limits are exceeded. The 
suction switch also provides a means 
of shutting the station down in the 
event of an emergency which might 
arise during a period when communi- 
cation between the stations had been 
lost. 

Emergency shutdown is accomplished 
by overriding the pneumatic controller 
and reducing flow through the pipe 
line to a point at which the pump-suc- 
tion pressure will fall below a preset 
minimum pressure of 10 psi. 


Telemetering . . . Standard telemetering 
units collect the data concerning pres- 
sures and power consumption at the 
remote station, and furnish timed im- 
pulses which key the respective tone 
units in the radio cabinet. These tones 
are transmitted to the receiving units at 
the initial station. The length of the 
signals received during each 15-section 
interval is proportional to the full-scale 
reading of the instruments, and _ this 
results in the transmitted data being 
recorded accurately on the control con- 
sole instruments. 

The wattmeter which transmits the 
power consumption is located in the 
door of the main starter cabinet, and 
the suction and discharge-pressure 
transmitters are located in explosion- 
proof enclosures adjacent to the pump 
building. 


Additional stations . . . In addition to 
the station just described, two other 
remotely controlled booster stations are 
being operated on a 6-in. pipe line 
which now has a total of four stations 
spaced over its length. The two boost- 
er stations are controlled from an 
intermediate pump station by its regu- 
lar complement of station operators. 
By reason of the radio-transmitted in- 
formation available to the operator at 
all times, the operation of all the 
stations can be synchronized in a 
manner which maintains the maximum 
throughput of the pipe line. 

The operation and control of the 
booster stations are essentially the 
same as the system employed on the 
8-in. pipe line. The principai difference 
is that a hydraulically operated pump- 
discharge control valve is used rather 
than the pneumatic controls previously 
described. This method makes use of 
hydraulic pilots for suction and dis- 
charge-pump pressure control. A tim- 
ing device, which consists of an ac- 
cumulator and a variable orifice, ac- 
complishes the same throttling action 


as the dual-pen controller when the 
Stations are being started. 


Projected features . . . Many unfore- 
seen difficulties developed during initial 
operation of the stations. One of the 
most serious was caused by dust ac- 
cumulations in the many relays in both 
the tone units and sequence controls. 
This problem will be completely elimi- 
nated in the future by the installation 
of a small blower to pressurize the con- 
trol and radio cabinets with a supply 
of filtered air. This problem empha- 
sizes the need for using dustproof 
equipment under the adverse conditions 
often encountered in the field. 


Personnel requirements . . . The remote 
booster station is designed for normally 
unattended operation, and could oper- 
ate for an extended period of time 
without attendance. However, a policy 
has been established which provides 
for one man to be on duty 40 hours 
per week to maintain the station equip- 
ment and grounds. This attendance 
exceeds the minimum requirement; but, 
because of the distance which separates 
the remote station from other installa- 
tions, it is not economical to provide 
the transportation which would be re- 
quired for lesser attendance. 

The station normally operates for 
periods of 72 hours without attend- 
ance. The operation and control of the 
remote station do not require addi- 
tional personnel at the initial station. 


Advantages . . . Experience indicates 
that the selection of microwave has 
been justified, as maintenance cost has 
been low and circuit availability has 
been approximately 98 per cent. This 
service factor is excellent in view of 
th fact that standby radio equipment 
is not provided, and the time out of 
service includes the total outage from 
all causes—including tube failures and 
control-equipment faults. 

Efficiency is constantly improving 
as a preventive-maintenance routine is 
developed. Maintenance of the micro- 
wave equipment requires only a small 
portion of an electrician’s time, and 
does not interfere with the performance 
of his other duties. 

The additional equipment required 
to permit operation of the station by 
remote control is estimated to have 
increased the total station cost 15 per 
cent over what it would have been if 
manual controls requiring full attend- 
ance had been installed. Savings in 
labor cost alone have paid out this 
additional investment in nine months 
of operation. 

The use of microwave as a means 
of remote-station control has proved 
satisfactory in this instance, and has 
made possible a considerable increase 
in the capacity of the pipe line with 
a minimum increase in operating costs. 
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Use of High-Speed 
Computing Machines 


(Continued 261) 


from page 


punched cards, which means that re- 


may take from 0.4 
Although the C.P.C 
slow in terms of the giant high 


calling a number 
to 10 


is very 


seconds 


speed computers, it is much faster than 
desk Furthermore, it has 
been usable for 
engineering prob- 


machines 
demonstrated to be 
numerous reservé 


lems 


Massachusetts In- 
computer, Whirl- 
wind, is truly high speed. It is about 
1,000 times than the C.P.€ 
Whirlwind is being used by the M.1.1 
Department of Industrial Cooperation 
to study methods of solving reservoir- 
engineering problems. This work has 
been carried out as a part of a program 
to study the utility of the machine for 
industrial problems. Carter Oil Co. has 
This ma- 
chine is still being improved; and, by 
next year, should be to illustrate 
how reservoir-engineering problems can 
be solved by high-speed techniques. 

Whirl- 
from 


Whirlwind . . . The 
stitute of Technology 


faster 


been assisting in this work 


able 


The phenomenal speed of 
wind and its kind resulted 
the development of special electronic 
circuits and devices to permit the stor 
age and rapid access of numbers. Whirl- 
wind memory cathode-ray 
tubes something like the screen in a 
very small television set 
hooked up in such a way that the 
face of each tube is divided into a 
grid of 512, 1,024, or 2,048 squares 

When a sweeping electron beam puts 
a spot, or a charge, in one of the 
squares, a number is stored there and 
can be picked up by the electron beam 
at some short time Instructions 
or a complete code can be placed in 
this cathode-ray tube storage. As long 
as this storage is not overcrowded with 
numbers and calculations 
can rate of about 
10,000 four-digit numbers per second. 
In a few months Whirlwind should 
have available a much larger auxiliary 
memory based on the principle of stor- 
age on a magnetic cylinder. This should 
eliminate most of the difficulties so 
far encountered in working with this 
machine 


has 


uses for its 


These are 


later. 


instructions, 
be carried out at a 


Other digital computers . . . There are 
are a large number of universities and 
commercial organizations working on 
several different computers 
A partial list of these is given in Table 


~ 


2, together with descriptive 


types of 
remarks 
and information regarding the state of 


development 
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Analog-type computers . . . The petro- 
leum industry has already had some 
experience in perfecting special electri- 
cal circuits to solve very complex prob- 
lems The electrolytic 
model has been effectively used in 
the gas-cylinder problems. The hydro- 
carbon-composition analyzer was de- 
study spectrograms 
and to solve vaporization-equilibrium 
involving multicomponent 
The oil-pool analyzer 
developed to 
problems. Each of these 
been upon the flow of 
city in a network and the correspond- 
of this 


electric or 


veloped to mass 
problems 
hydrocarbons 
water-drive 
has 


Was solve 
devices 
based electri- 
ing mathematical expression 


behavior 


Reservoir-Engineering Problems and 
High-Speed Computing 

An indication of what these comput- 

ing machines and this 

should concern an oil-producing com- 

pany can best be understood by a dis 


can do how 


cussion of several important problems, 
and by a comparison of new computing 
techniques with conventional practice. 


Natural depletion . . . In producing a 
normal natural-depletion reservoir the 
problems usually much 
oil can be produced and what kind 
of gas-production behavior to expect. 
Very few 
duced by natural depletion without at 
comparative consideration 
fluid injection 
This means that, for comparative pur- 
poses, management and frequently state 
regulatory bodies, wish to know what 
recoveries to expect by natural deple- 
tron 

Approximate prediction of behavior 
by natural depletion is very simple.° ‘ 
The reservoir is regarded as a large 
tank from which oil, and water 
are produced in such a way that pres- 
and saturations are equalized 
throughout the pool at all times. The 
energy for this production is in the gas 


concern how 


pools are now being pro- 
least some 


of the economics of 


gas, 


sures 


dissolved in the oil 

Information on the pressure-volume 
behavior of the gas and oil in the reser- 
voir rock is obtained from laboratory 
[wo basic relationships are set 
up. A material balance or an equation 
relating the material withdrawn from 
the reservoir to expansion of reservou 
fluids is stated as follows (if no water 
influx is involved) 


data 


with- 
drawals of gas and oil (i) 


Expansion of reservoir fluids 


A second equation defines the gas- 
oil ratio 


Gas-oil ratio 


gas-liquid mobility ratio (2) 


then be 


solved simultaneously for oil produced 


solution gas-oil ratio 


These two equations must 


and The results are predic- 
tions of gas-oil ratio and pressure vs. 
cumulative oil Decline in 
daily potential can also be estimated. 
A calculation of this type can be done 
in about 6 days by an engineer who 
is familiar with the work. It can be 
done using C.P.C. in 42 day or less 


pressure 


recovery. 


ihis time alone would not 
be very important, but recently reser- 
have found increasing 
need for reliable methods for 
natural depletion predictions. The most 
important causes of the deviations of 
actual from that pre- 
dicted by the foregoing equations are: 
(1) stratification and other heterogenei- 
ties in the reservoir; and (2) gravity 
drainage. A simplified correction for 
made by 
ing that the reservoir is made up of 
lavers which are isolated from each 
other but which produce into a com- 
mon system of wells. Fig. 2 shows how 


Saving 
voir engineers 


more 


pool behavior 


stratification can be assum- 


much change in predicted behavior this 
change in method makes 
Computations allowing for stratifi- 
cations are fairly simple to carry out 
but increase the calculation time from 
6 to 18 desk This 
problem can be solved in 12 hours 
with the 1.B.M. card-programed cal- 
culator. Whirlwind could probable do 


it in 5S minutes 


days on machines. 


Natural depletion with gravity drain- 
age .. . Gravity drainage is not usually 
very important for small reservoirs un- 
dergoing natural depletion, but in the 
case of a large reservoir, gravity effects 
may be very important and may en- 
tirely dominate the behavior of a pool 
undergoing natural depletion. So far no 
established method has been published 
for dealing with the combination nat- 
ural depletion-gravity drainage problem. 
Recently three workable although ad- 
mittedly cumbersome methods of cop- 
ing with this problem have been de- 
veloped shows the difference 
the force of gravity makes in the nat- 
ural depletion behavior of one large 
pool having a fairly gentle dip (6°) 
It would seem fairly obvious that for 
this problem inclusion of a_ gravity 
drainage term would be necessary, and 
would warrant the large amount of 
computation required. 


Fig. 3 


A complicated analysis of this prob- 
lem designed to eliminate most of the 
obvious assumptions, increases the work 
by a large factor. In solving the gravity 
drainage problem, 250,000 calculations 
had to be made in a somewhat simpli- 
his, together with neces- 
350 man days 


fied version 


sary entries, required 


*This work has been done by several 
people in the research laboratory of Carter 
Oil Co. aided by Dr. John von Neumann 
of the Institute for Advanced Study 
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of desk machine work for 50 months 
of the prediction. This is almost too 
much calculation to consider feasibie 
by use of desk machines. 

So far it has been impractical for 
more than two people to work on the 
straight calculation part of a complex 
reservoir problem at the same time 
Hence, the total time necessary to ob- 
tain a workable solution even for one 
set of conditions would be almost a 
year. Usually several comparative solu- 
tions needed; hence, the time 
elapsed to get a reliable answer might 
be several years. This is so long that 
a decision would probably have to be 
made the answer could be ob- 
tained 


are 


before 


It is the solution of this type of 
problem that should produce a real 
payoff with high-speed machines. In 
the case of the example just discussed 
two different types of solutions have 
been put in a form that could be han- 
died by Whirlwind, the high-speed com- 
puter at M.I.T. This machine, while 
very fast, is at present not sufficiently 
cope efficiently with a 
problem of the complexity found in 
the natural depletion gravity drainage 
problem. However, solutions by two 
different methods have been 
The time necessary to obtain such 
solution is 20 hours as compared with 
desk machine work 


versatile to 


found 


several years of 


early 1930's 
water-drive little under- 
Those engineers who did try to 
predict the behavior of pools known to 


Water drive . . . In the 
behavior was 


stood 


have active water drives used a simple 
which the 


water coming into the pool was as 


expression in amount of 
sumed to be proportional to the drop 
in pressure at the pool. Such an ex 
would hold for 6 months or 
but the constant of proportion- 
ality was continually changing. 


pre ssion 


a year, 


In 1934 research people at Humble 
Oil & Refining Co. and Gulf Oil Corp 
introduced the 


independently con- 
cept that the flow of water into petro 
leum reservoirs would be described by 
a simple linear partial differential equa- 
tion referred to by mathematicians as 
the “heat equation.” Various solutions 
of the water-drive problems were pub 
lished by several authors. Each 
tion was designed to cope with 
and more complex reservoir problems 


solu- 


more 


One of the most elaborate and com- 
plicated of these was described by the 
author in an A.I.M.E. meeting Feb- 
ruary 1942,° in connection with a 
water-drive problem in Magnolia pool 
The complete solution of this problem 
required over 6 man-months of actual 
computing work. 

It appeared at that time that mathe- 
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matical methods could be developed 
that would be sufficiently elaborate to 
handle almost any degree of complexity 
of pool configuration or behavior. How- 
ever, the time necessary to obtain a 
solution seemed to be getting com- 
parable with the time that the predic- 
tion could be extended into the future. 
About this time the development of 
a high-speed computing machine of the 
analog type was started and resulted in 
an oil-pool analyzer which is now 
used by a number of companies to 
predict water-drive behavior. With this 
machine, problems of such complexity 
as had never before been formulated 
were easy to solve. 


By way of comparison, the Mag- 
nolia reservoir problem, which required 
more than 6 man-months of desk ma- 
chine and graphical work, was solved 
with the oil-pool analyzer in a matter 
of | to 2 days. Furthermore, the solu- 
tion provided by the analyzer is much 
more reliable and provides more direct- 
ly usable information for reservoir en- 
gineering studies, 


Water flooding . . . Studies on water 
flooding have in complexity 
along with other reservoir-engineering 
problems. 
predictions of water-flooding behavior 
is to assume that the water will move 
from the injection well to the produc- 
ing well, sweeping out oil in a flood 
pattern. Engineers have usually as- 
sumed that the area of this flood pat- 
tern is between 70 and 75 per cent 
ot the total Calculations 
on this approach are fairly simple and 
do not justify the use of high-speed 
calculating machines. However, recent 
laboratory work, theoretical studies, 
and field observations 
that flooding water invades nearly all 
of the reservoir having appreciable per- 
meability rather than being restricted 
to a limited area. 


grown 


The simplest approach to 


area based 


have indicated 


Instead of a recovery factor appli- 
cable to the whole, it now 
appears that there is a functional rela- 
tionship involving relative permeability, 
viscosities, and stratification that relate 
oil recovery to water injection. This 
functional relationship is exceedingly 
complicated and, while it is known that 
it can be solved, actual solutions which 
account for all important parameters 
would require something of the order 
of over 100 million calculations for 
a reasonable variety of operating con- 
ditions. At the present time only a few 
machines are sufficiently large and 
flexible to take care of this problem 
as it should be handled; although de- 
velopments in progress may result in 
several “production models.” 

It is possible to obtain an approxi- 


area aS a 


mate solution that is an improvement 
over the very simple treatment now 
commonly employed. This intermedi- 
ate treatment of the water-flooding 
problem is similar to the handling 
given the dissolved-gas-drive problem 
in which due consideration of stratifi- 
cation is taken. In carrying out this 
solution the formation to be flooded 
is divided into separate strata having 
differences in permeability. The 
amounts of water that each stratum 
will take is computed from relative 
permeability and specific permeability 
data. The total water intake and oil 
production are composited from these 
separate calculations. 

Fig. 4 indicates the oil production 
vs. water-injection curves calculated on 
the basis of such a compositing tech- 
nique as compared with the same type 
of curve obtainable by a very simple 
calculation in which the corrections are 
not made for stratification. This cal- 
culation allowing for stratification 
required 10 days for a fairly large prob- 
lem. (The pool in question has 15 sub- 
divisions and contain about 2 billion 
barrels of oil in place.) This type of 
problem is ideal for handling with the 
1.B.M. card-programed calculator. The 
more complete solution would require 
a Whirlwind. 


Gas injection . . . These operations fall 
broadly into classifications, viz 
(1) a distributed 
wells usually in a uniform pattern such 
as a five-spot or a sunflower pattern, 
and (2) gas enhance a 
gas-cap drive and to take advantage 
of a natural tendency for gravity segre- 
gation. The distributed  gas-injection 
problem may be studied and predic 
tions can be made by the same type 
of technique used for the distributed 
water-flooding problem. 

The gas-cap drive problem is differ- 
ent. When gas is injected into the top 
of a reservoir, allowance has to be 
made for gravity drainage. Buckley and 
Leverett'' introduced a very effective 
method for dealing with a problem of 
this type in which it was possible to 
assume that all of the gas would be 
injected at one end of the linear col- 
umn and that all of the oil would be 
withdrawn at the other end. This meth- 
od is easy to carry out, particularly 
if later simplications introduced by 
Welge'? are employed. However, in 
most reservoirs the gas cannot be in- 
jected exactly at one end of the reser- 
voir and the oil is certainly not with- 
drawn entirely from the other end 
Therefore, the practical utility of this 
technique for prediction work is some- 
what limited. 

A more elaborate scheme in which 
the reservoir is broken into sections 


two 


system of injection 


injection to 


413 








has been developed; but here again, the 
detailed numerical 
The 


necessary to 


work is 
desk-machine 


greatly in- 
creased calculation 
time the problem 
by this method, assuming that the pooi 


solve 


five 
120 man-day 
This has 
reduced by precal- 
culation of tables using the C.P.C. A 
like Whirlwind could do the 
job in an two 


has to be divided into as many as 
zones, amounts to about 
for three operating programs 
been considerably 
machine 
entire hour or 
Vapor-liquid equilibrium calcu- 
lations . . . During the last year or so 
several organizations have applied the 
1.B.M. 604 electronic calculating punch 
to vapor-liquid equilibrium calculations 
Some of this work summed 


has been 


up in a discussion of the use of com 
chemical engineer 
ing by the American Chemical Society 
As indicated above 
first machine calculated using an analog 


computer 


puting machines in 
this problem was 


The problem can also be 


solved easily with a digital computer 
Humble recently made in which 


manual cal 


i study 
indicated that the 
took 

with 0.67 


1.B.M 


it Was 


' 
culation man-weeks as com- 


pared week for the digital 


using the 


604 


Why We Do So Much Computing 


\n explanation of why we need to 


do so much computing seems reason- 


ibly straightforward. Petroleum reser- 


heterogeneous systems about 


never quite enough in 


formation to form an entirely cleai 


picture In the early stages of develop 
ment this picture chang every new 


s drilled. The vields addi 
information revealing its charac 
oduction. No 

ind no two 


n the same way 


complexity the 


lp nd diversity 


pools 
coni- 


n most 
iS apparent tt a lot of 
IS necessary 
An answer to the question of whethe! 
work is worth its 
If the 
could 


technological 


this 


cost is more compiex reservol 


engineering groups make in- 


fallible predictions or even if they were 


as reliable as, for example, refining 


engineers, there would be no question 


ibout the necessity of the most elab 


orate engineering study possible foi 
pool 


ever\ | Reser 


technology is just beginning to crystal- 


vo 


engineering as 


lize. This is a condition that produces 


many arguments and differences of 


opinion among the experts. It allows 


to fluorish the nontechnical guesser, 


it times, will be found right when 
engineers will be found 
this difficulty, the 


most 


wrong 
spite of manage 
ments of producing companies 
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realize the need for engineei- 
ing and see the profit to be obtained 
from improving the technology 

The toda\ 
leans heavily upon theoretical methods. 
Much effort is put forth by research 
obtain 


reservoir 


reservoir engineering ot 


data on how 
demon 


theories for cal 


organizations to 


reservoirs behave, in order to 


strate the validity of 
culation of predicted reservoir behavior 
and to check the validity of evaluation 
techniques 

The this approach may 


be illustrated by a 


reason tor 
comparison with 
retining technology 


dustry 


In the refining in 
a new development such as a 

can be Mon- 
reasonable assurance that it 
about the 
New 


deviations, 


cat cracker installed in 


tana with 
work first 


will same as the 


one built in Jersey. If there are 
minor can 
be made on the completed installation 


and 


successive tests 


modifications made as indicated. 
In the crude-oil production indus- 
try, it is practically impossible to make 


For 


possible 


tests with the pool as a whole 
example, it is certainly not 
to operate a pressure-maintenance pro}- 
ect at three different pressures so that 
the optimum pressure can be choser 
Theoretical predictions of the optimum 
have to be used 

- 
Answer to problem ... The answer tu 
this problem is the development o 
theories of pool operation and behavior 
sufficiently comprehensive to cope with 
any degree of reservoir complexity and 
any set of observed or proposed operat 
The validity of a num 
these theories has been checked 


with the 


ing conditions 
ber ot 
by comparison behavior of 


pools in which operating conditions 
have been simple enough to obtain a 
clear-cut Comparison 

The engineers have demonstrated to 
management that the application of ac- 
cepted theories to most problems is 
better than guessing, and that the ap- 
plications of these theories are getting 
[he 


the problems discussed in the foregoing 


better correct solution of any of 


section may be worth a measured 


in millions of 


sum 


dollars. The following 


may illustrate how much it may be 


worth to carry out 
ing job 


a complex comput- 


Shuler-Jones pool, located in south- 
Arkansas, 
September 1937 


western was discovered in 
A statutory regulation 
controlled the drilling to one well per 
The drilling was practically 
within 
the pool was in full regulated produc- 
1940 


control production 


-U acres 


completed about years and 


tion by In spite of attempts tu 
rate the reservoir 
pressure dropped rapidly and the gas 
oil ratio was rising. By mid-1940 it was 
apparent that this would be a depletion 
reservoirr and that the 


recovery would 


be something between 30 and 35 per 
cent. This would amount to not more 
than 35 million barrels of oil recovery 

Very Shuler- 
Jones pool were made. As an indica- 


extensive studies of 
tion of the amount of money the oper- 
ators felt willing to spend for informa- 
tion and improved technology, about 
dollars wus 


one-quarter of a million 


obtaining and 


The 


each of the 


spent for cores core 


analyses engineering work fot 


major companies could 


have been measured in man-years As 


a result of this large amount of engt- 


neering and associated computing, a 


decision was reached in 1941 to com- 


mence gas injection and to carry out 
an elaborate program of well control 
The result was a sharp change in resel 
voir behavior 

Fig. 5 


program 


shows how the 
halted the 


and how the 


gas-injection 
pressure decline 
well-control program re- 


tarded the gas-oil ratio 


This 


control has resulted already 


increase in 


elaborate program of reservoil 
in produc- 


> 


ing an additional 25 million barrels of 


oil. Furthermore, the operators have 
been able to produce at a steady high 
production for the 15-year 


The 
both 


rate of 


life of the pool value of this en 


gineering study, from the stand 
point of current income and ultimate 
100 


Each of the examples 


recovery, is probably more than 


cost 


times its 


of reservoir studies shown above could 


be illustrated by an example of a 


money-making reduction to practic e 
Planning for High-Speed Computing 
\ look into the 


interest \ number of oil 


have 


future might be of 
companies 
nstall tt 

This 


an intermediate step that is con 


obtained or will soon 


card-programed calculator seem 
to be 
nonmechanized 


siderably in advance of 


computing. This equipment also offers 


an opportunity to exper ment with 
volumes 
that 


improved 


methods of 
Thus, at the 
the theoretical work is being 


pr ocessing 


of data same time 


possible 
to carry forward empirical and statisti- 


cal methods 


and advanced, it may also be 


Che most profitable computing eauip- 
ment beyond the 
C.P.C 
than 


probably lies far 


Larger memory, certainly more 


1,000 numbers of eight digits, is 
About 
tude greater speed seem to be needed 
The company to with 
a “production model” in 
Remington-Rand with — its l 
Iwo ot have delivered to 


and are in operation 


desirable two orders of magni- 


first come out 


this class 1s 
nivac 

these been 
the Government 


1.B.M 


fense 


is in production with its “de- 


calculator” and should be mak- 
ing deliveries early next year. 
Illinois has made a 


Ordvac,” 


University of 


computer of which the labo 
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model built at the Institute for 
Advanced Study was the prototype. 
Thus, it seems likely that oil companies 
will be able to buy or rent large-scale 
high-speed general-purpose computers 
almost 


ratory 


as soon as they could get into 
position to make use of such equip- 
ment 

Effective use of a high-speed com 
probably require 
after the has 
reached to buy or rent the equipment. 
Experience with the C.P.¢ 
that a staff of three or four people 
must be extensively trained to pre- 
pare problems and run them. The larger 
require more. 


puter will several 


years decision been 


indicates 


models may 

In the foregoing description of reser- 
voir problems, it was indicated that 
some of these required as much as 100 
million arithmetic operations for solu- 
tion these machines 
that many times this com 
plexity is desired. At the present time 
the data obtained from individual wells 


are composited and smoothed to give a 


Extensive use of 


may show 


simple understandable picture of the 
reservoir as a Whole. This is necessary 
methods of handling 
habits of visualiza- 
tion are such that the engineer ts bare 
ly able to deal with the complexity now 
As the engineers become 
more used to handling elaborate detail, 
it will certainly be advisable to set the 
problems up with due consideration 
for the maximum amount of hetero- 
gensity recognizable. Thus, a very big 
may ultimately be 


0 solve oil-producing prob- 


because present 


data and present 


recognizable 


and fast machine 
required 
lems 
TABLE 2 
Calculator, Builder and Location 
Whirlwind M.LT M.L1T 
L.A.S. digital* computer—Institute for Ad 
need Study, Princeton, N 
Ordvac University of 
Proving 


University of 


Illinois, Aberdeen 
Grounds 
Illinois University of Ili 
rsity of Illinois 
Moore School of 
University of 
Proving 


Univac 


ow, Unive 
Electrical En 
Aber- 


Edvac 
gineering Pennsylvania, 
Grounds 
Remington-Rand 
omputer—Hogan Laboratories, 
Westinghouse Electric Corp. and John Hop 
kins University 
Elecom-100 and 120 
orp., New York 
I.B.M. defense calculator 


processing mach.) 


deen 


Circle c¢ 


Electronic Computer 


(701 elect. data 
International Business Ma 
chines 

1.B.M. S.S.E4 International Business Ma- 
chines, New York City 

Cadac—Computer Res. Corp., Hawthorne 

ilif.. M.LT., Air Force Lab., Cambridge 

Burroughs Lab computer—Burroughs Add- 

Machine Co 

O.N.R. relay computer—Office of Naval 
Research, George Washington University 

\.B.C. (automatic binary computer)—Ai: 
Force Cambridge Research Center, Cam 
bridge, Mass 

Very high speed. Machines similar 
speed and general utility 
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What's the Outlook for 
Oil-Country Tubular Goods? 


(Continued from page 263) 


provement of material-handling equip- 
ment, thereby lessening down time on 
open-hearth and blast-furnace repairs, 
removal of production-line bottlenecks 
—such as enlarging of blooming-mill 
ind round-mill facilities—as well as 
improvement in threading, coupling, 
ind testing facilities. 

These improvements could add ap- 
proximately 400,000 tons of tube-mak- 
ing capacity. This capacity will be 
added gradually as improvements are 
made, but the first effects of this pro- 
gram should be felt during the fourth 
quarter of 1953 and during the year 
1954. 

The question can be raised as to why 
the steel industry has delayed expand- 
ing its tube-making capacity when it 
has been quite obvious that there has 
been a shortage of tube-making capac- 
ity for several years. 

When the steel industry undertook 
its expansion program in 1950, it was 
natural that it would increase its steel- 
making capacities in the items where 
the demand seemed to be steadiest, and 


the return for dollar invested in capital 
equipment would be the greatest. Since 
1954, the advance in the price of tu 
bular goods has been less than that for 
other steel products. 

A look at Fig. | shows how the 
number of wells drilled annually has 
varied. It is my opinion that the drop 
in the rate of drilling in 1942 and 1943 
can be directly attributed to the fact 
that the United States had a 34 per 
cent reserve productive capacity at the 
start of World War Il; and, as a re- 
sult, steel was channeled into other 
products which did not have the re- 
serve capacity enjoyed by the oil in- 
dustry. 

In addition to the foregoing produc- 
tion from domestic mills the supply 
picture will be augmented by tubular 
production from foreign mills, which 
have a theoretical rated capacity ot 
450,000 tons. These mills have never 
been able to reach this rated capacity 
because, for the most part, they are 
not fully integrated mills and depend 
for their rounds on the availability of 
scrap as the European ores from which 
steel is made are of a high phosphorous 
content and only 20 per cent of the 
ores are suitable for making rounds 
of tube-piercing quality, 

To augment the supply available 
from foreign sources, the A.P.I. at the 
mid - year standardization meeting in 
Denver gave tentative approval to the 
manufacture of tubular goods by use 
of the killed-deoxidized-basic-Bessemer 
or Thomas process of making steel 
when agreed upon between the pur- 
chaser and the manufacturer. The use 
of this process will permit the use of 
high-phosphorous ores and should ma- 
terially assist foreign mills to increase 
the quantity of tubular goods they are 
able to manufacture. 

As in the past several years, there 
will be an indeterminate amount of 
used tubular goods and the substitution 
of line pipe in shallow wells. The ag- 
gregate of this tonnage is relatively 
small. 

So much for the supply picture—a 
picture which can be established within 
relatively narrow limits. 

As R. L. Foree of PAD so aptly put 
it, the demand picture certainly re- 
quires the use of a crystal ball; and, 
although PAD admits the use of a 
crystal ball, certainly its calculations 
have been within the ball park. There 
was considerable doubt that the oil in- 
dustry could drill 43,400 wells in a 
year, granting that tubular goods could 
be made available. The question was 
asked: Where will the rigs come from 
to drill this number of wells? The oil 
industry has answered this question by 
their proved ability to drill wells during 
1951 and the first 6 months of 1952. 
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In fact, PAD’s 
on the low side 


first calculations were 

The significant figure here is the fact 
that although wells drilled are 10 per 
cent ahead of 1951, a record year, the 
footage drilled is 18 per cent ahead 
of 1951, indicating that the industry 
may be drilling to a greater depth soon- 
er than anticipated as this increase ex- 
rate at which the 
well depth has been increasing. 
increase has been approximately 


ceeds the average 
This 
100 
ft. per year (see Fig 2) 

4 demand for heavier 
pipe and better grades of steel is in 
dicated. This can certainly be substan- 
tiated by the experience of California 
operators Several years ago the future 
of oil production in California was far 
from encouraging, and California was 
in which 
future would be small 
and insignificant look at the 
record. With increased drilling, produc- 
tion in California has climbed to 980,- 
000 bbl. per day; and with addition of 
currently shut-in Elk 
Hills, condensate production and cur- 
rently shut-in production from margin- 


weights of 


almost written off as a state 
oil discoveries 


Let us 


production at 


al wells, the state total could reach 


1.250.000 bbl 

Continued drilling activity will be 
necessary to maintain this production 
discoveries in 
Sespe 
concept of 
may be in California 
has developed. These wells will be deep 
10,000 ft and will again 


rate and with recent new 


California in the Eocene and 


sands, an entirely new 


where oil found 


wells plus 
heavier weights of pipe and bet- 
steel. The situation which 


is duplicated in 


es ol 


ilifornia 


exists in (¢ 


other sections of the country 

The Williston basin in the Dakotas, 
offshore activities in the Gulf of Mex- 
ico and California, and Canadian oper- 
ill offer prospects for 


goods 


ations increased 
ise of tubular 


PAD has predicted 
tubular 


the need for oil 
1953 with 
projected assuming continua- 
tion of expanded program into 1954 
I cannot find any general 
disagreement with the 


country goods into 


figures 
and 1955 
program as oul 
for the remainder of 1952 and 
are quite skep- 
tical that the ball 
became a bit cloudy when the figures 
for 1954 and 1955 were compiled. To 
establish the the de- 
mand picture, take a 
look at how this picture was developed 
In March 1951, a was made by 
PAD to determine the oil requirements 
of the country to meet both military 
and civilian 

This initial survey was later supple- 
mented by surveys of the National Pe- 
troleum Council a more compre- 
hensive for forecasting 


lined 
1953, but some people 
crystal 


and believe 


authenticity of 


it is necssary to 


survey 


needs 


and 


procedure 


416 


crude-oil production capacity was de- 
veloped by PAD. Fig. 3 was developed 
from these surveys. In this chart the 
decline rate for a factor (F) of 1 is 
8.9 per cent per year. While produc- 
tive capacity has increased in relation 
to wells drilled, the reserve 
productive capacity has not been in- 
creased to a safe level, as demand for 
petroleum products have been constant- 
ly increasing as shown in Fig. 4. 

Quoting from the summary of this 
procedure 

“A procedure has been developed for 
analyzing past trends of crude-oil pro- 
ductive capacity in order to make pos- 
sible forecasting of future capacity as 
affected by the rate of drilling. Essen- 
tially, the analysis consists in the cal- 
culation of the contribution to produc- 
tive capacity of the wells completed 


country’s 


during the past years. 

“The decline in productive capacity 
of the wells producting at the begin- 
ning of a given year is estimated and 
the contribution of the wells completed 
during the year is calculated from the 
difference between the actual total pro- 
ductive capacity at the end of the year 
ind the estimated capacity of the old 
the Future capacity is 
estimated by utilizing the trends devel- 
oped in this manner together with his- 
torical trends in the 


to total completions 


wells at date 


ratio of dry holes 

The following conclusions seem jus- 
tified in the light of the work done 
in this study 

1. The proposed method of analysis 
gives reasonably consistent results over 
the year period studied 
Forecasts made by this 
dure are in substantial agreement with 
the PAD forecasts of March 1951, and 
with the findings of the NPC Commit- 
tee on Crude-Oil Availability. 


proce- 


3. The sum of individual area anal- 
yses agree very closely with the analysis 
of the entire United States as a unit. 
this manner 
years into 


“4. Forecasts made in 
should be reliable for 2 or 3 \ 
the future and should furnish useful 
approximations of a few additional 
years 

“The basic assumption underlying the 
work described above is that the trends 
of discovery and development which 
have existed in the past will continue 
into the foreseeable future. The rising 
trend in productive capacity may even- 
tually end and a period of static or 
declining capacity may ensue, but there 
that this 
time is approaching. Oil is still being 


is no evidence to indicate 
found in new geologic provinces, and 
other large provinces are as yet prac- 
tically untested. Furthermore, large po- 
tential reserves undoubtedly exist even 
in the more highly developed areas at 
depths which have in the past been 
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beyond reach of the drill. As drilling 
technique improves it will be possible 
to discover and develop these deeper 
reserves. 

“Probably the most significant factor 
in present-day discoveries, however, is 
the increasing application of subsur- 
face geology within the highly devel- 
oped areas. This method gains in use- 
fulness as more wells are drilled in an 
area, each well drilled fur- 
nishes information which 
may provide the clue needed to un- 
ravel some obscure structural or strati- 
graphic problem. For this reason, it 1s 
inconceivable that discoveries based on 
subsurface geology will suddenly cease. 


because 


geological 


“Thus it is likely that any change in 
the trend of discoveries is likely to be 
a gradual one, particularly since the 
productive capacity of the United States 
is being supported to a _ continually 
greater extent by the discovery of large 
numbers of small rath- 
er than the finding of major fields 

“It is, felt that the meth- 
ods used are basically sound, although 
realized that there is un- 
certainty in any forecast of future pro- 
duction in an industry as rapidly chang- 
ing as the petroleum industry. It is be- 
lieved that forecasts made in this man- 


accumulations 
therefore, 


it is some 


ner should be reliable for 2 or 3 years 
into the future and should furnish use- 
ful approximations for a few years be- 
yond this period 

“The 
tical one and is primarily applicable to 
large areas containing large numbers of 
pools. When the procedure is applied 
to the United whole, the 
various uncertainties the 
data tend to compensate because of 
the large size of the statistical sample. 
For unexpected 
are made time to time in 
viously unproductive prov- 
inces, but such have 
contributed to past trends, a projection 
of trends for the United States as a 
whole will tend to allow for these oc- 


method is essentially a statis- 


States as a 
involved in 


instance discoveries 


from pre- 
geologic 


since discoveries 


currences 

The demand for wells to be drilled is 
predicted on the continuing increasing 
demand for oil. At no time during the 
past 10 years has domestic production 
equaled the demand. Imports at an in- 
creasing amount have filled the gap 
between demand and domestic produc- 
tion (see Fig. 4). 

World-wide production averaged 11,- 
698,645 bbl. at the end of 1951, with 
daily crude runs to stills totaling 11,- 
871,099 bbl. 

Certainly the trend for the future is 
for increased use of the products of pe- 
troleum; and, with the cooperation of 
the steel industry, the ingenuity and 
resourcefulness of the petroleum in- 
dustry, we propose to get the job done. 
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AGENT and DISTRIBUTOR for the following 
NATIONALLY KNOWN MANUFACTURERS: 


ALTEN FOUNDRY & MACHINE WORKS 
Lancaster, Ohio 
Pumping Units, Jacks & Surface Equip- 
ment 


MILLS IRON WORKS, INC. 
Los Angeles, California 
Seamless Swage Nipples, Bull Plugs & 
Welding Reducers 


LOS ANGELES BOILER WORKS 
Los Angeles, California 
Welding Caps—Dished & Flanged Heads 


MUD PRODUCTS, INC. 
Tulsa, Oklahoma 
Mud-“O”-Ring Butterfly Valves 


WHEELING MACHINE PRODUCTS CO. 


Wheeling. West Virginia 
XL Steel Pipe Couplings for 
OIL COUNTRY TUBULAR PRODUCTS 


THE OHIO INJECTOR COMPANY 
Wadsworth, Ohio 
OIC VALVES, Bronze, Iron, Cast and 
Forged Steel for all purposes 


HARRISBURG STEEL CORPORATION 
Harrisburg, Pennsylvania 
Forged Steel Flanges and Seamless 
Casing Couplings 
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DRESSER MANUFACTURING DIV. 
Bradford, Pa. 
Seamless Welding Fittings 


VOLCANO BURNER COMPANY 
Houston, Texas 
Volcano Superior and Gulf States All 
Steel Gas Burners tor OIL COUNTRY 
BOILERS 


OIL STATES EQUIPMENT COMPANY 
Houston, Texas 
OSECO Silvertop Fusible Plugs with 
renewable inserts for all types OIL 
COUNTRY BOILERS 


WESTERN SAFETY BARREL STAND 
Houston, Texas 
Stand lifts, holds, tilts 55 gal. barrels. 
Prevents spillage—easily loaded 


STEEL FORGINGS, Inc. 
Shreveport, La. 
Weld Saddles and Weld Reducers 


GLOBE MACHINE & NIPPLE CO. 
Houston, Texas 
Arrow Brand Pipe Nipples—All Kinds 


THE GORMAN-RUPP COMPANY 
Mansfield, Ohio 
Centrifugal Pumps 








Awato-1 ANIAN OIL COMPANY, LTD., with its 
subsidiary and associated concerns, is one of the largest 
oil companies in the world. 

Its principal sources of crude oil production are 
in the Middle East. Through its prospecting subsidiary, 
the D’Arcy Exploration Company, it is interested 
in oil-bearing territories in many other parts of the 
world 


The Company operates refineries in Great Britain, 
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France, Belgium, Germany, Italy, Israel and Australia. 
Distribution and marketing of oil products are effected 
both by the Company itself and through various 
associated companies throughout the world. For sea 
transport its shipping subsidiary, the British Tanker 
Company, operates one of the largest fleets of ocean- 
going tankers The Company's principal research 
establishments are in Great Britain, at Sunbury in 
Middlesex, and at Kirklington in Nottinghamshire. 


IRGANISATION OF 


Anglo-Iranian Oil Company 


REPRESENTATIVE IN U.S.A.: W. D. HEATH EVES, 610 FIFTH AVENUE, 
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FANS AND BLOWERS: 









Part 11—How to Use Fan Laws by M. Van Winkle’ 


| In Figuring Fan Performance Q=a constant, P= dy; W= 4" 


C. Constant: Pressure, fan diam- 






‘ter, svsiem characteristics 

| RICTION-LOSS calculations tor otal fan pressure : “ 

| fan ducts are continued trom the p p \p Ap 1 l 1 
preceding installment Q=e S=e Ww ra 





0.3805 0.544 0 




























































1. by 48-in. section (0.9245 in. H-O 
| D. Constant: Weight of gas, tan 
D» (48-in. by 48-in.) é E 
l Fan Laws diameter, system characteristics for 
48) (48 (4) (48) variable-speed fan: 
oO ‘ + ft In drawing up the specifications 
| 144 12 for a particular fan or blower appli O=f(i/s): P =f’ (1/p) 
cation it is necessary for the engi- 
$8-in 1.5 28 ft. sec ( 
| *S-t1 00/00 neer to evaluate quantitatively both S=f" (1/p) W= f”" (1/p’) 
l ‘ 1.75 Ib. cu. ft fan and system characteristics. The 
L (elbow) (10) (4) 40 ft performance of all tans of all types The meaning of the symbols is 
| Lid 4 1) 4 f 1 governed by a set of so-called given as tollows 
; ant fan laws.” 
| ie ‘afl Q= capacity or delivery, cu. ft. pe 
‘ vig din acdiadastadalated Fan laws . .. These are expressed — 
| R d 2] he os é P pressure 
(0.000672) (0.0179 as relations between certain val ~~ 
= n SEP OWE yl 
| ables when other fan operating a ae 
2.40) ve Ss fan speed, r.p 
62,400 variables are maintained constant oe 
i he ai 1] D = fan diameter 
| oes ttO-in, by 40-ia) and may be shown as follows . 
peripheral or tip speed feet per 
0 5 1.397 2,400 te 
| 00540 : (02,409) A. Constant: Gas density, system minute 
(64/4) (0.075 /32.2) (2852/2) F 4 A gas densit Ib. per . ft 
characteristics gas density, 1b. per ct 
0.225 Ib. sq. ft p gas density, Ib. per cu. ft 
1 |. Varying fan speed ®y 
0.225 5.2 0.0434 in. H-O . a, b, c, d, e, f, and the primes are pro 
| OQ =aS p—a’s w vs portionality constants 
l I mation method 
pe p: for 40Dn 2. Varying fan diameter. F 
| | (1,500 4,004) 0.141 in. H2O0 Stant Up speed 
40Dn = 40 « 4 = 160 ft — i ics cella MORE ON PUMPS .. . 
I 64 ft agi : s a , > 
$= DbiI/D) W —b’D Beginning with the issue of 
| 64 . . 
; a December 1, a new series will 
' $1) 0.565 in. H2eO 3 | 
| 160 ). For constant r.p.m be featured on this page deal- 
' ' 1 O=—cD P—c’D ing with the subject of Centrif- 
tal riciiona Oss < ag ° 
| ugal Pumps. Calculation of 
Pr Pr P P P S c”"D WwW oD . ° 
| : : suction and discharge heads, 
0.008 0.0114 0.103 0.214 
| 0.0434 B. Constant: Fan speed, fan diam- and determination of pump 
eter, quantity delivered system char- » P itive 
0.3805 in. H2O a Geliverec em char horsepower and net positive 
| acteristics. suction head will be taken up. 
Professor of chemical engineering, Uni ‘ 
ty of Texas 1. Varying gas density 














mMcCULLOQYUGH’ 


NEW SERVICES ° NEW 100% 
NEW WAYs OF DOING THIne? 


In Perforating, Logging, and Fishing Tool Services 





sy Latest News About New Tools, Techniques and Services sy 





THREE HOURS and 55 MINUTES 


That's all it took to locate the stuck point at 10,600 feet and 
back-off with McCullough Magna-Tector and String Shot. 





McCullough Back-Off All free pipe can be removed from the well before it has a chance to stick 


‘ further up the hole. A common occurrence if action is not taken immediately 
Service Is Fast The McCullough Magna-Tector and String Shot locate the lowest free point 
and loosen all free pipe in a matter of hours compared to the days needed by 
other methods. For example: Drill pipe was stuck at 10,600 feet. The Magna- 
Tector located the stuck point just above the drill collars. A String Shot 
loosened the first joint above the stuck point and pipe was recovered without 

damage. Total time was three hours and 55 minutes 





All Free Pipe Recovered First, the Magna-Tector locates the stuck point—within inches—within 
minutes. Second, the String Shot loosens the first joint above the stuck point 


In Two Easy Steps All free pipe is recovered at one time. For example: An operator estimated 
the stuck point of his drill pipe to be at about 4200 feet. However, the Magna- 
Tector located the stuck point at 5362 feet. The String Shot loosened the first 
free joint at 5350 feet. All free pipe was recovered at ene time. Actually, the 
operator received a bonus of 1150 feet of pipe he didn’t expect to recover 
so easily and subsequent fishing operations were simplified and speeded 





Magna-Tector Saves The Magna-Tector not only locates the stuck point in drill pipe, casing 
° ° or tubing, but many times indicates the sticking medium, and in some cases 
Fishing Jobs working and/or spotting oil in the tight place indicated by the Magna-Tector 
has freed the pipe. This is a fairly common occurrence and has eliminated 
many fishing jobs. For example: Drill pipe was stuck at 8340 feet. The Magna 
Tector located the stuck point at 6540 feet Howeve the Magna-Tector indi- 
cated that the pipe was frictionally held by compacted shale or sand. Work- 
ig the drill pipe loosened the string, freeing it deeper and deeper down the 
| until all the drill pipe was free. The Magna-Tector and immediate action 

ved the operator many hundreds of dollars 





Unusual Jobs The McCullough Magna-Tector and String Shot save the operator untold 


. hours of rig time because of their ability to perf the tough, unusual jobs 
Accomplished Jobs such as back-off operations through the restricted I. D. of fishing tools, 
production packers, etc.—operations in high angle holes—operations under 

excessive pressure and temperature—and many others. For example: An 

operator's tubing was stuck in 7” casing. The Magna-Tector revealed that 

the packer was stuck. A fifteen foot String Shot, 200 grains of explosive per 

foot, was placed through the body of packer and detonated. Packer came 

There was no damage to tubing or packer 





No Substitute r 10,000 jobs, successfully completed, make up McCullough’s backlog 
F E . f ex] n it <-off operations. Our equipment the most efficient and 
or Experience idable available. Our Servicemen have le perience in back-off op 
ons tl the sup of men in the idustry. They are special 
I e out of the ho t fastest possible time at 

east possibile ¢ t pecialists in saving time oney, and pipe 
So, f MORE adr ng time and LESS down t CALL McCULLGUGH 
WRITE TODAY f our free copy of Techn Bulletin No. 401 on 
illough Magna-Tector and String Shot Back-off Service 








PERFORATING, RADIATION LOGGING, AND FISHING TOOL SERVICE — ANYWHERE — ANYTIME! 


McCULLOUGH TOOL COMPANY SERVICE LOCATIONS: TEXAS: Houston, Snyder, Alice, Cisco 

Corpus Christi, McAllen, Odessa, Tyler, San Angelo, . Victoria, Wichita 

5820 South Alameda Street, Los Angeles 58, California Falls, Luling, Beaumont, Shermon, Midkiff, El Campo. OKLAHOMA: 

405 McCarty Street (P. O. Box 2575) « Houston, Texas Oklahoma City, Guymon, Healdton. MISSISSIPPI: Laurel. NEW MEXICO: 

; Hobbs. KANSAS: Great Bend. WYOMING: Casper CALIFORNIA: Los 

EXPORT OFFICE: Los Angeles, California Angeles, Avenal, Bakersfield, Venturo. LOUISIANA: Houma, Loke 

CANADA: Edmonton, Calgary, Grande Prairie, Alb.; Regina, Sask Charles, New Iberia, Shreveport. COLORADO: Sterling. NORTH DA 
VENEZUELA: United Oilwell Service Co., $.A.; Caracas, Anaco, Maracaibo KOTA: Williston. UTAH: Vernal 
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3.—More Service From Industrial Hose 


by J. A. 


ART 2 of this series was present- 

ed in Modern Drilling last week. 
Discussed there were details of hose 
construction, the factors which 
should be considered in hose selec- 
tion, and important points to be fol- 
the hose 


lowed in maintenance of 


Avoid sunlight . . . Although anti- 
put into all modern 
oxidation remains the 
principal enemy of rubber hose. 
Strong, direct sunlight speeds up 
oxidation and should be avoided. A 
particularly bad offender is ozone 
(Os) which occurs to some extent at 
high altitudes and in harmful con- 
centrations near high-voltage equip- 
ment 

Oil 


oxidants are 


hose covers, 


and grease on a hose are bad 
the hose is specifically desig- 
nated as oil-resistant 

Harsh abrasion and _ punctures 
should, of course, be avoided. It is 
generally good practice to cut out 

badly worn spot before an actual 
and install a new 


unless 


I occurs 


iilure 

coupling 
Take care to keep hose away from 

falling rocks. In quarries, mines, 


ecutive engineer, Thermoid 


RUBBER HOSE used on drilling rigs 
should be hung to avoid kinks and bends. 


Muller* 


ma- 
hose 


construction jobs where falling 
terial is a normal occurrence, 
should be removed to a safe area 
before blasting or should be pro- 
tected by a guard. At road crossings 
hose should be carried overhead on 
a scaffolding or underground by 
conduits. 

When not in use, hose should be 
stored inside out of the sun, flat 
on the floor rolled in coils of large 
diameter to avoid kinking. The rolls 
should not be so large that the weight 
of the coils will crush and weaken 
the bottom layers of hose. 

For temporary storage hose can 
be hung on wall brackets. Adequate 
support in more than one place is 
required to prevent sharp bends. 
Hooks or other supports should be 
thick enough so that the hose is not 
cut or subjected to excessive alstor- 
tion at the point of contact. 


MORE ON... 


Care and Maintenance 
Of Oil-Field Chains* 


Dangers of worn sprockets . . . Chain 
cannot be efficient or durable if 
used with worn or faulty sprockets. 
It is, therefore, important to inspect 
sprockets occasionally for wear and 
alignment. 

1. Be sure shafts are set parallel 
and level in rigidly supported bear- 
ings. 

2. Sprockets must be mounted 
squarely and securely on their shafts. 

3. Never run new chain on worn 
sprockets. When new chain is in- 
stalled, never run it over sprockets 
with worn, “hooked” teeth. Hooked 
teeth tend to grab or hold the chain 
to the sprocket, an action which no 
chain can long stand. 

4. Never run badly worn chain 
on new sprockets. Just as worn 
sprockets hurt good chain, worn 
chain will cause premature wear on 

*Courtesy, Chain Belt Co 


new sprockets. If your chain is “rid- 
ing up” on the sprocket teeth and 
not seating properly, chances are 
that it’s worn and the pitch is elon- 
gated. Once the pitch is elongated, 
sprocket life is appreciably short- 
ened. 

5. Sprocket reversal. Sprockets, if 
not too badly worn, can, in some 
cases, be reversed on the shaft and 
the opposite surfaces of the teeth 
used. 


High-speed drives . . . (use SAE 30 
oil for this class of drive). Chains 
operating at high speeds should be 
completely enclosed in an oil-tight 
case. It is important that the proper 
oil level be maintained. The lower 
strand of the chain should just dip 
into the oil when chain is running 

Excess oil will cause churning and 
heating. 


Extremely high-speed drives . . . (use 
SAE 40 oil for this class of drive) 
Chains running at extremely high 
speeds require special equipment for 
proper lubrication. 

The standard oil-tight case and oil 
bath lubrication is not satisfactory 
as the oil becomes turbulent and 
never reaches the working parts of 
the chain. 

Proper lubrication of extremely 
high-speed drives requires a force- 
feed circulating pump system. The 
pump keeps the oil circulating and 
discharging continuously to the in- 
side of the chain so that it is thrown 
outward through the chain. 


How to cut chain ... a. Place the 
chain in the chain vise where cut- 
ting is required and tighten vise. Be 
sure that the vise is closed suffi- 
ciently to hold the rollers firmly. 

b. With a blunt end punch and 
hammer, strike one pin and then the 
other on the same pin link. Repeat 
until the outside plate is free. 

c. Remove the freed side plate 

d. The pin link will now fall out, 
or can be removed by hand, and all 
that is necessary is to remove the 
chain from the vise, add any nec- 
essary connecting links and offset 
links, and chain is ready for use. 
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=€ 
ALWAYS RELIABLE 


the character 
of the 
manufacturer 
shows 
in the 
product 





Hannisbung 


} Couplings 


FTile| 


aininburg 
Pe F yes 


represent x 
last word in 
production accuracy 





Copies of the Harrisburg 
Couplings and Harrisburg 
Flanges catalogs will be 
mailed promptly on 
request... with 

Prices on any size and 
types you desire. Or, 
consult your nearest 


Distributor 


MADE TO A.P.I. AND A.L.S.1. SPECIFICATIONS 


Harrisburg Seamless Steel Pipe Couplings for line, casing, mer- 
chant, drill and drive pipe and tubing. Bored and threaded on 
special machines to assure utmost accuracy of form, height, 
angle, and lead. Threads electro-galvanized; will not gall 
under severe strains. Millions of these non-destructible forged 
seamless steel couplings are in use in all branches of the petro- 
leum industry 


MANUFACTURED TO A.S.A. STANDARDS 


Harrisburg Drop-Forged Steel Pipe Flanges: van stone, blind, 
slip-on, screwed companion, reducing and buttwelding. Accu- 
rately machined on special equipment to assure utmost accu- 
racy af height, angle, taper, and gauging; with constant 
inspection to insure flanges that will meet the most critical 
requirements 


EN = 99 Years in Pennsylvania's Capital 


arrish urg Steel 


CORPORATION HARRISBURG 6, 
PENNSYLVANIA 
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ELECTRICAL 
INSTALLATIONS—5 


Sealing Systems 


by B. Z. 


N general, mild steel, cast iron, or 


malleable iron will be used for 
the conduit, fittings, enclosures, etc. 
Certain installations, however, will 
require other tvpes of metal. For 
example, aluminum should be used 
for petrochemical installations where 
nitrate is handled since 


this attacks steel and zinc 


ammonium 


For other conditions, special brass, 
bronze, or copper and 
may be required. Special 


paints or coatings may also be used 


conduits 
boxes 


However, use of special paints pr 
sents quite an installation and mai" 
tenance problem. 
Sealing 

The wiring system in a hazardous 
is only as safe as its seal- 
Without seals in the con- 
duit any explosion within the system 
would be transmitted throughout the 


would 


location 


ng system 


and also seek to 
escape through any 
in the system 


sible to keep the enclosures gastight 


conduit 
and all joints 
Because it is Impos 
or vaportight, there will in general 
always be gas or vapor present in 
all the conduits, and 
closures. It is, therefore, very unde- 
sirable to have the explosion in any 
part of the wiring system transmitted 


Cases, en- 


Consulting engineer, New Orleans 


directly to other parts of the elec- 
trical system. 


Another serious 
such 


Pressure piling .. . 
trom 
This is 


effect results unsealed 
wiring known as 
precompression of the unexploded 
gases or Vapors. 

If the wiring left un- 
sealed, the initial explosion in any 
part of the system will cause the gas 
or vapor in other parts to be sub- 
jected to pressures above atmos- 
pheric pressure. This building up of 
‘pressure piling” as it 


systems 


system Is 


pressure, or 
is usually termed, builds up as the 
primary explosion transmits itself to 
the adjacent gases and vapors in the 
conduits 

There 


secondary 


and enclosures. 
off 
with an 


successive 
in- 


will be set 


explosions 


START-STOP STATION 


creasing pressure piling. The results 
of exploding this precompressed gus 
or vapor is many 
destructive power than the explosion 
of the gas or vapor at atmospheric 
pressure. Proper sealing thus sec- 
tionalizes the wiring system and det- 
initely eliminates secondary explo- 
sions and pressure piling. Fig. | 
illustrates this condition. 


times greater in 


In Class I, Division | the 
code sets up three general sealing 
requirements. The first requires seals 
in each conduit run entering an en- 
closure which contains any device 
or apparatus producing arcs, sparks, 
or high temperatures. In _ other 
words, switches, circuit breakers, 
motor starters, push buttons, fuses, 
relays, resistors, etc., would require 
sealing of the conduit runs extended 
to the enclosures housing these de- 
vices. The seals are required to be 
placed as close as practicable to the 
enclosure but not 
in. in distance. Fig. 2 
rules. 


areas 


exceed |8 
schematically 


must 


illustrates these 


NOTE D+ 
1F START-STOP STATION 
1S FACTORY SEALED, SEAL 
© 'S NOT REQUIRED. 
NOTE I ALSO APPLIES 


1\OmMax re) 
— 


~—_ 


_ BREATHER 





























SECTION 5015 





Fig. 


EXPLOSION-PR 
MOTOR 


1—Pressure piling . . . showing three stages in the 


progress of flame through a conduit. Unignited gas is pre- 
compressed ahead of the flame by expansion of the burning 


gas. 


The plug at right end of conduit might represent a 


seal, or the conduit might end in an enclosure. Each coupling 
would be a source of leakage, even if it were possible to 
make all joints of each enclosure absolutely gastight. (Ilus- 


tration courtesy Crouse-Hinds Co.) 
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NOTE I+ SEALS @MAY BE OMITTED IFA SINGLE 
SEAL(®CAN BE SO PLACED THAT NEITHER 
DIMENSION CORD WILL EXCEED 16 INCHES) 
SEE FINE PRINT NOTE, 


a 


nies 








as 
as 
NOTE E+ 
ALL EXPLOSION-PROOF MOTORS 
ARE FACTORY SEALED SEAL ©) 
NOT REQUIRED UNLESS 
CONDUIT ® 1s 2° OR 
LARGER 


big. 2—Class I, Division 1, sealing requirements. 





INSULATE 
YOUR 
CONDENSER 
TUBES? 


You be doing 
just that if your plans don’t 
include CHLORINATION 
EQUIPMENT for slime control 
by WALLACE & TIERNAN. 


may 


Chlorination equipment 
because it controls slime that 
grows on the walls of condenser 
tubes not protected against it. 
Enough of the growth even- 
tually seriously reduces heat 
transfer efficiency — actually 
insulates your steam from the 
cooling water. Back pressures 
go up, production drops, oper- 
ating and 


maintenance costs 


rise, and eventual shut-down 
becomes necessary for regular 
clean-out periods. 


Wallace & Tiernan equip- 
because it is versatile, 
sturdy and dependable — 
proven by thousands of success- 
ful installations, vouched for 
by satisfied users everywhere- 
and because there’s a Wallace & 
Tiernan chlorinator for every 
job. Write today for informa- 
tion on how Wallace & Tiernan 
chlorination may help you solve 
your slime problem. 


ment 


NO water 
i 


s 
hits 


WALLACE & TIERNAN 


AN 


NEW JERSEY 


COMPANY, 


INC. 


ae) PMENT 


SENTED IN PRINCIPAL CITIES 


at age ”, 


’ XAC|EMP 


Low Temperature - General Purpose 


HAND PYROMETER 


Type LT-840 

low temperature 
Xactemp Pyrometer 
with rigid extension 
arm and surface 
tip thermocouple 


1001 USES 


This is the answer to 
quick, accurate tem- 
perature readings below 
800° F. in many industrial 
processes and operations. 
And it's so convenient to 
handle. 

The Xactemp hand-type 
pyrometer, Model LT-840, is 
used with needle thermocouples, rib- 
bon thermocouple, surface tip ther- 
mocouple, and other specially de- 
signed thermocouples and extension 
arms. These are easily interchange- 
able and, without adjustments or 
recalibration of the instrument, quick- 
ly ready it for measuring the surface 
temperature of stationary and re- 
volving rolls and cylinders, flat and 
irregular surfaces of molds, dies, etc. 
in rubber and paper making, plastic 
materials, rubber, wax, oils, greases, 

and other semifivid materials. 
Handy, compact design makes this 
Xactemp pyrometer ideal for field 
service, laboratory, and production- 

line use. 


Price Xactemp Pyrometer less thermocouples 


Write for detailed, descriptive litera- 
ture on Gordon Xactemp Pyrometers 


a + a ae 


efo)-J fo) Ff 
84 SERVICE <>< 


CLAUD S. GORDON CO. 
Manufacturers & Distributors 


Thermocouple Supplies + Industria! Furnaces & Ovens 
Pyrometers & Controls «+ Metallurgical Testing Machines 
Dept. 29 + 3000 South Weollace St., Chicago 16, II! 
Dept. 29 * 2035 Hamilton Ave.. Cleveland 14, Ohio 


| ER RON ANCA l 
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wgned to save time ame money on pipe coating. 


CROSE SpRAaY-RING TYPE 
COATING & WRAPPING MACHINE... 


It’s fast because it coats around the bends and 
over irregular pipe. . . . It saves money because the 
positive spray ring coating leaves a continuous film (No 
patching necessary) saving as much as 30°% on dope 
The heated ring keeps dope from freezing in the spray 
jets. Built in strainer prevents foreign particles from 
gétting to pipe surface. Available with rubber or steel 
crawler wheels that assure positive traction. Send for 
illustrated booklet with more information on this and 
other CROSE equipment. 


MANUFACTURING COMPANY, INC. 
TULSA * HOUSTON ® NEW YORK © SAN FRANCISCO 








=) 
La PLIN FOR OIL 
¥ A. esi FIELD USE 
a EVERY SIZE AND TYPE FROM OWE SOURCE 


LINE PIPE COUPLINGS A.P.I. CASING COUPLINGS A.P.i. 
8 to Seamless and Specia 4'2'' to 13% Long or Short 
Procesed—Black or Galvanized HYDRAULIC COUPLINGS 

PLAIN TUBING COUPLINGS A.P.I. ¢ to 3 —Seamless 
|" to 3° —Seamless REAMED AND DRIFTED A.1.S.1. 


EXTERNAL UPSET TUBING % “to 12 Seamless or Spi. Processed 
COUPLINGS A.P.i. DRIVE PIPE COUPLINGS 


%"' to 32’ —Seamless %'' to 12 Seamless or Spl. Processed 


Consult Our congas Quick Service Sales Office: 


La gele 
Minneapoli 
wood Ave Narbeth, P 


FACTORY ‘PHONE: WOODSDALE 3296 


WHEELING MACHINE PRODUCTS COMPANY 


ELM GROVE STATION WHEELING, W. VA. 
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Pipe-Line Construction 





H' RE is The Oil and Gas Journal's 


current report on expansion § ac- 
tivity of the pipe-line industry This 
biweekly Journal feature is prepared 
from reports received directly from 
owner and contracting companies 

includes 


The listing projects undet 


construction, contracted, and planned 
Projects not vet under construction or 
contr 


icted are indicated by a © oppo- 
site the particular company listing 


Crude-Oil Pipe Lines 


® California-Oregon Pipe Line System— 
03 miles, 6-in., proposed, Crescent City 
Calif.. to Medford, Oregon 
e@ Cities Service Pipe Line Co.—64 miles 
18-in., planned, Sour Lake, Tex., to Lake 
Charles, La. Completion date April 1953 
e@ Continental Pipe Line Co.—217 miles 
12-in., planned, Wichita Falls, Tex.. to Ponca 
City, Ok Completion date 12-25-52 
Wichita Falls o near Cox 
n. 12-25-5 
vy, Okla 

Fulton, 12-25-52 
iy, Near Cox City, Ok! to 
Oklahoma City pump station 


Construction Co. 12-25-52 


Three Sands, 


e Cooperative Refinery Association. 18 
miles, 6-in., planned Phillipsburg Kans., 
to Holdredge, Neb. Begin 3-53. 

e Gulf Refining Co.—80 miles, 24-in., 
under way Midland to Colorado City, Tex., 
Anderson Bros 


miles, 10-in., under way, Wortham to 
Anderson Bros. 

@® Humble Pipe Line Co.—71 miles, 16-18- 
in., planned, East Texas to Louisiana-Texas 
border. (30 miles of 16 in., and 41 miles of 
18-in.) Completion date 10-53 

@ Interstate Oil Pipe Line Co.—22 miles, 
18-in., planned, Texas to Shreveport, La 
planned, Raceland to An 
chorage, La. Begin 4-53 


planned 


Corsicana, Tex., 


68 miles, 16-in 
37.6 miles >.in Shreveport to 

Baton Rouge 

e@ Magnolia Pipe Line Co.—29 miles, 8-in., 
planned, Midland County, Texas area 

Malco Refineries, Inc.—60 miles, 4-in., un 
der way, Pettigrew, Tocito field to Hospah 
field (San Juan basin, New Mexico) 
27 miles, 
Texas City, 


e Pan American Pipe Line Co. 
begin 11-52. Genoa to 
ompletion date 3-53 

begin 


12-52, Arden Station 
Eldorado Station in 


iles 16-1n 
in Irior County to 
Schleicher County, Texas 
Pasotex Pipe Line Co.—195 miles, 8-in., 
under way, El Paso to Wink, Tex. McVean 
& Barlow, contractor. Completion date 1-1-53. 
© Phillips Pipe Line Co.—45 miles, }2-in 
planned, Rancho system to Sweeny Tex. 3-53 
Phillips Pipe Line Co.—S0 miles, 14-in., 
way, looping in Duro and Rankin, 
le x i a 
e Progress Pacific Pipeline Co. — 1,100 
miles, 24-in., planned, Odessa, Tex., to Los 
Angeles Harbor, Calif 
Rancho Pipe Line System.—455 miles, 24- 
in.. under way, McCamey to Houston, Tex. 
Completion date late 1952. (Joint project 
with Sinclair Pipe Line Co., Pan American 
Pipe Line Co., Tidewater Pipe Line Co., Nan- 
tucket Pipe Line Co., Phillips Pipe Line Co., 
and Ashland Pipe Line Co. with Shell Pipe 
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Line Corp. handling construction and oper- 
ation.) 

McCamey to Cedar Valley near Austin, 
Tex. Anderson Bros. Corp. A. Kilgore, spread- 
man at Menard, Tex 

(Segment 1)—Austin to Shell's Deer Park 
Refinery (Houston area). Oklahoma Pipe Line 
Constructors 

(Spread 1)—Brazos River west to 
Houston Contracting Co 


e Roosevelt Oil & Refining Corp. — 22 
miles, 4 and 6-in., planned, St. Helens to 
Norwich, Mich 

e Service Pipe Line Co.—16-in., planned, 
Bowie, Tex., to Drumright, Okla 

30 miles, 6-in., Knox and Haskell coun 
ties, Texas. 

29 miles, 4-6-8-in., proposed, Natrona Coun 
ty, Wyoming 

170 miles, 12-in., proposed, Tioga to Willis 
ton, N. D. 


Austin 


Sinclair Pipe Line Co.—674 miles, 22-24 
in, under way, Cushing, Okla. to East 
Chicago, Ind. Completion date 1952 

Section 1, Drumright-Cushing, Okla., area 
to Humboldt, Kans. O. R. Burden Construc 
tion Co 

(Spread 1) 
A. B 
Kans 

(Spread 2) Cushing, Okla., to Caney, Kans 
Floyd Lewis, spreadman at Hominy, Okla 

Humboldt, Kans., to Salisbury, Mo. R. H 
Fulton & Co., contractor. M. L. Boyd and 
Jerry Nash, spreadmen 

Salisbury, Mo., to Forest City, Ill. O. R 
Burden, contractor 

22-in. Forest City, Ill, to East Chicago, 
Ind., Britton Bros., contractor. 

e@ Sterling Pipe Line System.—‘3 miles, 12 
in., planned, Sterling, Colo., to connection 
with Platte Pipe Line at Gurley, Neb. (In 
cludes 20 miles, 10-in., main line; 35 miles, 
8-in., branch lines). Joint venture comprising 
Toronto Pipe Line Co., Shell Pipe Line Corp., 
and Texas Pipe Line Co 

@ Sun Pipe Line Co.—34 miles, 8-in., 
planned, Jameson to Colorado City, Tex. 

20 miles, 6-in., planned, Claytonville to 
Colorado City, Tex 

e Texas-Empire Pipe Line Co.—30 miles 
18-in., planned, Wilmington to Lockport, III 


Caney to Humboldt, Kans 
Haynes, superintendent at Chanute 


e@ Texas-New Mexico Pipe Line Co.—48 
liles, 8-in., planned, from Lovington, N. M 

e Toronto Pipe Line Co.—100 miles, 6-10- 
12-in., planned, Merino, Colo., to Gurley, 
Neb 

© West Coast Pipeline Co.—960 miles, 20 
22-in., planned, Synder, Tex., to Norwalk, 
Calif 

West Texas Gulf Pipe Line Co.—466 miles, 
20-26-in., under way, Colorado City to Sour 
Lake, Tex. Anderson Bros. Completion date 
1-1-53. 

(1) Contracted, Middle section from Wor- 
tham toward Sour Lake, Tex 

(2) Henderson County to Longview, Tex 


Products Pipe Lines 


e Bell Oi! & Gas Co.—150 miles. 6-8-in 
vanned, Ardmore to Drumright, Okla.) Com 
pletion date 6-1-53 

Buckeye Pipe Line Co.—370 miles, 8-12 
16-in., under way, Linden, N. J., via Allen- 
town, Pa., to Auburn, Syracuse, Waterloo, 
and Rochester, N. Y. (Sections divided as 
follows: 75 miles, 16-in., 218 miles, 12-in., 
"7 miles, 8-in.). Completion of 16-in., 1952, 
valance 1953. 

©@ Coastal Products Pipe Line Co.—260 








WILL SOON BE 
ON BOTTOM... 
TO STAY ON BOTTOM! 


Whether your next job will be 
similar to the one illustrated above — 
laying pipe through open water, or 
through rivers or marshy ground, 
WATE-KOTE will do the job better. 

WATE-KOTE is the high-strength, 
high-density weighting material de- 
veloped by Rosson-Richards to lick 
the toughest weighting problems at 
minimum cost. WATE-KOTE is not 
only the heaviest weighting material 
of its type yet developed, but is 
tough enough to take a lot of punish 
ment during laying operations. 

WATE-KOTE is uniformly rein- 
forced with embedded steel wires to 
provide an adherent materia! almost 
as strong as the pipe itself —and 
many times heavier, 

Next time you have need of a 
superior weighting material, let 

Rosson-Richards 
show you the 
many advantages 
provided by 
WATE-KOTE. 


THE 


ROSSON-RICHARDS 
COMPANIES 
M&M BLDG. - HOUSTON, TEXAS 


Houston @ Corpus Christi @ Harvey, La. 
Charlotte, N. C. @ Jackson, Miss. 


427 





In any of these oil field services 
NAYLOR Light-Weight Pipe 
gives you PERFORMANCE 
THAT SPEAKS FOR ITSELF 


GAS AND OIL LINES 
DE-WATERING LINES 
VACUUM LINES 
SLUDGE LINES 

SALT WATER DISPOSAL 


TANK GAUGE and 
TANK SWING PIPE 


THREADED SURFACE CASING 





Write for Bulletin No. 507 on line pipe 


and Bulletin No. 251 on surface casing. 


Naylor Pipe Company 
Pp | Pp E 1232 E. 92nd St., Chicago 19, Ill. 


New York Office: 
350 Madison Ave., New York 17, N.Y. 


Mid-Continent Supply Company, Ft. Worth, Texas and Branches 
Exclusive distributors in Mid-Continent and Gulf Coast Areas 


miles, 20-in., proposed, Houston to Baton 
Rouge. 

@ Continental Pipe Line Co.—600 miles, 
8-in., planned, Billings, Mont., to Spokane, 
Wash 

@ Harbor Products System — 86 miles, 
i6-in., planned, Philadelphia to Trembley 
Point, N. J. (Joint ownership of Sinclair Pipe 
Line Co., Gulf Oil Corp., and Texas Co.) 

Indiana Farm Bureau Cooperative Associa- 
tion, Inc.—180 miles, 8-in., under way, Mt. 
Vernon to Indianapolis, Ind. R. B. Potashnick, 
contractor 

70 miles, 4-in., under way, Indianapolis to 
Peru, Ind. R. B. Potashnick, contractor. 

Ohio Oil Co.—255 miles, 8-10-in., East St 
Louis, Ill, to Indianapolis. Conyes Const 


| Completion date 11-52. 


Phillips Petroleum Co.—S0 miles, 8-in., 
under way, Goldsmith to Spraberry, Tex. Mc- 
Vean & Barlow. Completion date 12-52 

54 miles, 6-in., planned, Goldsmith to Bor- 


ger, Tex 


52 miles, 10-in., planned, Shell's Brook- 


shire system to Sweeny, Tex. 


Phillips Pipe Line Co.—35 miles, 6-in., 


| planned, Okmulgee, Okla., to Tulsa. Com- 


pletion date 12-52. 
Pioneer Pipe Line Co.—(Continental Pipe 


| Line Co. and Sinclair Pipe Line Co.). 310 
| miles, 8-in., under way, Sinclair, Wyo., to Salt 


Lake City, Utah. 

e@ Progress Pacific Pipe Line Co. — 900 
miles, 10-in., proposed, California to West 
Texas. 

Salt Lake Pipe Line Co.—330 miles, 8-in., 
contracted, Salt Lake City to Boise, Idaho 
Macco Corp., and Engineers, Ltd 

140 miles, 8-in., Pasco to Spokane, Wash. 
Completion date 6-53 

Shell Oil Co.—S65 miles, 8-14-in., under 
way, Wood River via East Chicago to De 
troit. R. B. Potashnick, coutractor on Wood 


| River—E. Chicago portion of project. 


Shell Pipe Line Co.—266 miles, 24-in. 
under way, McCamey to Cedar Valley, Tex. 
Anderson Bros. Corp 

®@ Sinclair Pipe Line Co.—90 miles, 12-in., 
planned Sinco to Port Arthur, Tex. 

e Standard Oil Co. (Ind.).—316 miles, 12- 


| in., proposed, Sugar Creek refinery to Du 
| buque, lowa. Completion date 1-1-53. 


243 miles, 10-12-in., proposed, Whiting, 
Ind., to River Rouge, Mich 
San Pipe Line Co.—110 miles; 8-in., under 


| way, Fostoria to Hudson, Ohio. 


© United States Pipe Line Co.—1,600 
miles, 14-22-24-in., proposed, Port Neches, 
Tex., to Newark, N. J. (Includes 560 miles, 


| 25-in., Port Neches to Jackson, Tenn.; 120 


miles, 14-in., lateral to Paducah, Ky., and 
1,045 to Newark) 

@ Wolverine Pipe Line System—200 miles, 
14-in., planned, Chicago to Toledo and 
Detroit. (Joint ownership of Shell, Texas, and 
Cities Service) 


Natural-Gas Pipe Lines 


e Allied Gas Co.—24 miles, 6%-in., pro 
posed, McLean to Champaign County, Illi- 
nois 

e Arkansas- Missouri Power Co.— 140 
miles, 2 to 10-in., planned, St. Francis River, 


| Clay County, Arkansas, to near Campbell, 


Mo 
e Associated Natural Gas Co.—88 miles, 


| Missouri 


e Carolina Natural Gas Corp.—i85 miles, 
2-12-in., proposed, lateral lines off Transcon- 
tinental in North and South Carolina 

@ Chattahoochee Natural Gas Co.—70 


| miles, proposed, Floyd County, Georgia, to 


Dalton, Ga 
Cities Service Gas Co.—179 miles, 4-30-in., 
gathering system in vicinity of Ulysses, Kans. 
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SAFE 


Wh | a 


HYDROMETER 










Haby Stop 
Breakage in Fel. d 


Increase safety, reduce risk of breakage— 
carry and store hydrometers in Walker sin- 
gle, dual and triple Hydrometer Cases. Exclu- 
sive safety latch and strong hinges prevent 
accidental opening—latch enables case to 
be opened with one hand. Felt lining greatly 
reduces risk of breaking and scratching of 
hydrometers. Light weight, non-sparking alu- 
minum case is convenient to carry. See your 
Supply Store now, or contact us direct. 


ote EVERYTHING 
THE GAUGER NEEDS 
FROM ONE 


DEPENDABLE SOURCE 


Féay\c* 


@ WALKER 
TULSA OIL 
THIEF 


CENTRIFUGE 
MACHINE 


GAUGING 
TAPES 


SAMPLE 
HEATERS 


STRAPPING 
KITS 


CARRYING . Z 
CASES 2 @ 


W. L. WALKER CO. 


Phone 2-1148 





Tulsa, Okichome 





1009 Sovth Main 
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Bubble-tight 
Primary 
Shut-off in 


LPGAS LIN 














Underwriters’ Laboratories, major LP gas producers*, and Liqui- 
fied Petroleum Gas Commissions of several States*approve Okadee 
Valves for primary shut-off in LP gas lines. In addition, Okadee 
Valves are used in virtually all types of gas and liquid lines at 
pressures to 600 p.s.i. and temperatures to 800°F.—wherever a 
perfect seal, low maintenance and long life are necessary. 


Get complete data, including material specifications, on 
Okadee Valves — and newest Underwriters’ Laboratories test 
report— without obligation, today. 


* Names on request. 


@ A.S. A. Standard dimensions 

@ Sizes from 1" to 6” 

@ Single- and double-seated disc 
valves 

@ Hard-faced valves and seats ... 
perfect metal-to-metal seal 

@ Self-cleaning, self-comp 
valve discs 

@ Lever, rack-and-lever, or worm- 
gear operation 


att 





Underwriters’ Laboratories Reexamination Service Guide 
No. 141 A3.1.22, File MH5163. SL Screwed Type Series 
and Series 15 and 30 Flanged Type Okadee Valves are suit- [- 
able as a positive shut-off in LP gas pipelines and other LP 
gas applications for a working pressure of 250 p.s.i. 


Write for Bulletin No. 51FL 


332 Seuth Michigon Avenue 


@ Non-lubricated 
@ No wedge action 


@ Valves and seats wear in instead 
of “wearing out” 

@ All parts quickly replaceable in 
the field 

@ Inside and outside stem packing 
- - - double assurance against 
stem leaks 








COMPANY 


Chicago 4, Illinois 












Quality protection is the most 








important consideration when you 


| 


specify coatings for pipe joints. | 


Vaughn & Taylor Construction Co., Inc 
D. D. Vaughn, spreadman, Ulysses. 

15 miles, 20-in., Craig County, Oklahoma, 
to Lawrence County, Missouri 

Cities Service Gas Co.—21 miles, 26-in., 
planned, Franklin and Anderson counties, 
Kansas. 

e Coast Counties Gas & Electric Co.— 
40 miles, 3, 4, and 8-in., planned. Coast and 
Valley region, California 

Colorado Interstate Gas Co.—250 miles, 
20-in., under way, Kit Carson, Colo., to Ama- 
rillo, Tex. R .H. Fulton & Co., contractor 
Jerry Nash spreadman at Lamar, Colo 

Pueblo County to Fowler, Colo 


e Commonwealth Natural Gas Corp.—‘ +7 


miles, 20-in., proposed, West Bend, Ky., to 


We gives you the long- 


Norfolk, Va 


e@ Cumberland and Allegheny Gas Co.— 


| 31 miles, 12-in., proposed, Garrett County, 


| Md., to Keyser, W. Va 


life protection of coal tar in handy 


Dow Chemical Co.—70 miles, various sizes 


| Midland, Saginaw, and Bay City, Mich 


Mahoney Contracting Co., contractor. Ralph 


| Bucher, spreadman at Midland 


17> 


e@ East Tennessee Natural Gas Co. 
miles, 22-in., planned, Greenbrier to Oak 


| Ridge, Tenn 


tape form. The coal tar serves 
as both bond and protection— 
no foreign substances are required | 
—assuring continuity of coating on 
your pipeline. 

NASON is made by pipe 
coating specialists and has clearly 


proven its protective value in 12 





years of unfailing service. 
Write for full details Tht T A "4 ft C 0 AT Company 


and prices. meer yer Tape Protection 


Originator s 


1539 LYONS STREET EVANSTON, ILLINOIS 


430 


100 miles, 16-in., proposed, Knoxville to 


| Kingsport, Tenn 


e@ El Paso Natural Gas Co.—822 miles, 
proposed, Permian Basin, N. M., and West 
Texas 

181 miles proposed, field transmission lines 

97 miles, proposed, main transmission line 


| 
| on San Juan Basin, N. M. to California 


El Paso Natural Gas Co.—133 miles, *0 
in., under way, Kermit, Tex to Colorado 
River, Company Crews. Completion date, De- 
cember 1952 

@Fredericksburg Natural Gas Co.—29 
miles, 3-4-in., planned, Fredericksburg, Va., 
area 

e@ Georgia Gas Co.—32 miles, 4'4-in., 
proposed, Bogart to Gainesville, Ga 

e Glacier Gas Co.—285 miles, 20-in., pio 
posed, Kalispell, Mont., to Spokane, Wash 

120 miles, 16-in., proposed, Spokane to 
Hanford, Wash 

91 miles, 8%-in., proposed, Spokane Ww 
Lewiston, Idaho 

130 miles, 12%-in., proposed, Spokane to 
International boundary at Trail, British Co- 
tumbia 

© Gulf Interstate Gas Co.—860 miles, 30- 
in., proposed, Acadia Parish, La., to Boyd 
County, Ky 

329 miles, 12 to 24-in., proposed. Laterals 
off Acadia Parish, Louisiana, to Boyd Coun- 
ty, Kentucky, line 

e Home Gas Co.—32_ miles, 12-in., 
planned, Breesport to Union Center, N ¥ 

17 miles, 12-in., proposed, loops from Han 
cock to Sanford, N 

46 mile it inde way Tioga and 
Broome counties, New York. H. L. Gentry 
Const 

e Hope Natural Gas Co.—3} miles, 8 
10-12-in., planned, Wyoming County, West 
Virginia, south to Buchanan County, Vir- 
ginia. 

lowa-Illinois Gas & Electric Co.—41 miles, 
10-in., planned, Washington County to Cedar 
Rapids, fowa 

e@ Kanses-Nebraska Natural Gas Co., Inc. 
—179 miles, planned, Kansas and Nebraska. 

18 miles, 6-8-in., planned, McCook, Neb., 
«uth. Completion date 1952 

54 miles, 4-6-in., planned, Neligh to Hart 
ngton, Neb. Completion date 1953 

20 miles, 12-in., planned, Atwood to near 


| Oakley, Kans. Completion date 1952 


Kansas-Nebraska Natural Gas Co., Inc.— 


| 49 miles, 10-in., under way, Ogallala to North 


Platte, Neb. Engineering Const. Co. Comple- 
tion date 1952. 
e Kansas Power & Light Co.—27 miles, 
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ONLY A BALL 


The Sign of Integrity:— 


one dimension 


has 
one surface 


O. R. BURDEN 
CONSTRUCTION 
CORPORATION 


TULSA, 
OKLAHOMA 








O. R. Burden, Pres. 
P. O. Box 5216 P. T. Thibodaux, Vice-Pres. 


Phone: 8-3378 J. S. Burden, Sec.-Treas. 
W. G. Eastman, Gen. Office Mgr 





GENERAL PIPE LINE CONSTRUCTION 





but oh—how important 


Important not only in precision 

ball bearings, but also in the lot of 

other applications where Strom 

metal balls have been doing the job 

better. Strom has been in on a 

great many ball-application prob- 

lems, and knows how important 3 

these two factors are for the best to make worn compressors operate like new! 
results. 


Strom has been making precision It is a matter of record that every time an ordinary compressor valve is replaced 
metal balls for over 25 years for all with a specially designed VOSS valve, the i diate result is increased efficiency 
. yi and greater outpy*... and this record covers th ds of installati 
industry and can be a big help to 
you in selecting the right ball for VOSS VALVES are made to specifications for all types of air, gas and ammonia 

. ; 8 ; 8 - = compressors; from 1” to 16” in diameter and for pressures from minus 27HG to 
any of your requirements. In size 7,500 pounds and for speeds up to 1,000 rpm and above. 


and spherical SOCuracy perfection VATE ALAA cre machined from solid stock (not cast)— PLATES are machined and 
of surface, uniformity, and depend- ground (not press formed) for precise high-tolerance fit; VALVES and PLATES are 


able physical quality, there’s not a FP of heat-treated alloy and stainless steel; the PLATES are dimensionally stable, 
, ») ductile, resist fracture, high temperatures and corrosion; withstand fatigue; won't 








better ball made. chip, crack or score cylinder walls. 


Don't be fooled by similarity in appearance. Be sure your replacement valves and 
plates are marked “VOSS” and obtain the VOSS values developed by 32 years of 
specialized compressor valve engineering and experience. 
° jet, vibration-fre ati 
voss . Sore 60%, mere valve eres 
© Less power consumption 
VALVES and PLATES * Low Pressure loss 
SURE © Normal discharge temperature 
ASSU © Lower operating costs 
To increase the efficiency of your compressor, send us the name, bore, stroke aad 
speed of your machine. Our detailed proposal will he sent without obligation. 


VOSS VALVES [iiareahrt rhe 


eee manutactufer 786 East 144th Street, New York 54, N. Y. 
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| 20-in., planned, Pratt, Kans., to Calista com 


, | e 
were celebrating our "=" 
| 28 miles, 12-16-in., planned, north of Kan- 


| sas to Meade County gas field. 

@ Lake Shore Pipe Line Co.—75 miles, 
10%-in., under way, T.G.T. connection at 
Cochranton, Pa., to Fairport via Ashtabula, 
Ohio. 

e Lone Star Gas Co.—100 miles, pro- 
posed, storage fields to the Dallas-Fort Worth 
area. 

35 miles, 12-in., proposed, southeastern 
Schleicher County. 12-52. 

Lone Star Gas Co.—70 miles, 20-in., under 
way, Garvin County, Oklahoma, to Clay 
County, Texas, 12-52. 

e Manofactarers Gas Light & Heat Co.— 
40 miles, proposed, Allegheny, Washington, 
and Beaver counties, Pennsylvania 

213 miles, 3 to 26-in., proposed, various 
ee arr points — — in Pennsylvania, West Vir 

Aitjeaftlecitlists inia, anc 110 
ee etl vg tities ae Sap Co~te ale 
26-in., planned, Laingsburg Junction north. 
eeeseseees Seeeeeseseeseseeeses e Midsouth Gas Co.—19! miles, planned, 
Helena to Palestine, Ark. 

e@ Mississippi River Fuel Corp.—98 miles. 
16 and 18-in., planned, feeder line from Lin 
coln Parish, Louisiana, to Waskom field 
Harrison County, Texas. 

40 miles, 18-in., planned, Dubach to 
Perryville, La 

Missouri Central Gas Co.—25 miles, 6-in 
contracted, Moberly to Macon, Mo. L. R 
Young Const. Co 

@ Missouri Public Service Co.—136 miles, 
8-10-in., proposed, New Franklin to Trenton, 
Mo. 

e Mentana Power Co.—52 miles, 16-in., 
planned, Canada-Montana border to Cut 
Bank, Mont 

@ Morganfield Natural Gas Co.—31! miles, 
4-6-in., planned, through Sturgis, Providence, 
Clay, Diamond, Wheatcroft, and Sullivan 
POSS SS SOS SCS SOS OSS TOSS S OCCT Ky 
Natural Gas Storage Co. of Ilinois.—43 
| miles, 30-in., under way, Kankakee and Iro- 
quois counties, Illinois. Ray L. Smith and 

Son. Completion date 11-30-52 

e@ Nevada Natural Gas Pipe Line Co.— 

114 miles, 10-in., planned, Topock, Ariz, 
| to Las Vegas, Nev 

e New River Gas Co—S( miles, planned, 
Summers to Monroe counties, West Virginia, 

to Narrows and Dublin, W. Va 

@ New York State Electric and Gas Co.— 

59 miles, 8-10-24-in., proposed Oneonta and 

Norwich to DeRuyter, N 

New York State Natural Gas Corp.— 

104 miles, 14, 16, 20-in., under way, looping 

on Westmoreland, Armstrong, and Tioga 

counties, Pennsylvania. (Includes 17 miles, 
16-in., in Potter County, Pennsylvania, and 

21 miles 14-in., replacement in Line No. $07, 

New York.) 

Utica to Amsterdam, N. Y. (to begin at 

completion of Zelienople). Williams-Austin 
| Howard Bauer, superintendent. Completion 

in 90 days 

Angelica to Rossburg, N. Y. (begin at com- 

pletion of Cayuta-Ithaca). Williams-Austin 

Howard Bauer, superintendent. Completion 

in 45 days 

Colesburg Junction to Sabinsville, Pa. (be- 

gin at completion of Angelica job), Williams 

Austin. Howard Bauer, superintendent 

21 miles, Columbiana and Stark counties, 

Ohio. 

e New York State Natural Gas Co.—95 

miles, 16-20-in., planned, Clinton County to 
| Armstrong County, Pennsylvania 

(Section 1) 16-in., Clinton County, Penn- 


4 Po sylvania. 
i L : ‘ ss | (Section 2) 20-in., Armstrong County, Penn- 
= J eve ye ne” ¢ | sylvania, begin 1953. 


29 miles, 20-in., under way, looping from 
Factory and Plant: Arrow Highway at Irwindale Ave. | Tonkin Station to Kittanning, Pa. Williams- 
P. O. Box C, Azusa, California * Telephone: CUmberland 3-2703 * Fleetwood 7-1221 | Austin Co. Completion date 12-15-52. 


~ 
~ 





WRITE FOR FREE COPY 
OF OUR NEW 40-PAGE 
A lot of water has gone under the ANNIVERSARY CATALOG 
bridge, and through the millions of This brand new catalog is 
feet of “Southern” pipe produced complete in every detail. 
since 1932. Then, too, if we in- Shows the interesting, 
cluded the oil and gas loads that step-by-step story of pipe 
“Southern” pipe has carried, we making, and prote: tive 
could really come up with a figure! coating applications. Con- 
This wouldn't serve any particular tains latest Naeeye weight 
Ay, : and specification data. 
purpose, though, since the main It’s yours for the asking! 
point we want to get across is that, . 
over the past 20 years we have be- 
come recognized as steel pipe spe- 
cialists. This recognition has come on 
the basis of jobs supplied and actual 
field results obtained...and can be a 
big help in your own piping plans! 


FUSION 


et — 
i $ 


CCHS EEESEEESESELESEEEOS 





WELDED 
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Ippte COMPLETE CORROSION MITIGATION 
PRODUCT AND EQUIPMENT LINE 


“Know-How” based on experience. 

Established quality products. 

Prompt shipments and “follow thru” to 
We Invite Your Immediate Inquiry ... Call ... Write... Wire destination. 


MIDDLE WEST COATING & SUPPLY Service and advice on proper applica- 


207-A Daniel Bidg TULSA, OKLAHOMA Telephone 2.5215 tion. 


P. O. Box 153 or 2-5216 











Information you need 
to know about Steam Traps 


The 36-page book “Solving Steam Trap Problems” 
contains information you need to know about 
steam traps. It’s an invaluable reference book for 
engineers and owners of steam using equipment. 
It contains simple formulas, direct reading charts 
and helpful graphs and tables. For example: 
Suppose you want to know how to simplify pip- SS) 

ing, how to save steam trap installation time, or 

how to cut down on the number of necessary SUPER e SILVER TOP 
fittings. You can find the answers right here in 

this book. And in addition you'll find conden- Steam Traps 

sation rate charges, graphs and tables—and short 
formulas for computing condensing capacity of 
steam using equipment. Save time and trouble— 
don’t deny yourself the aid of this handy volume 
—send the coupon today for your free copy of 
Solving Steam Trap Problems.” 


The V. D. Anderson Company + 1981 West 96th Street, 
Cleveland, Ohio 


Please send me a copy of the book “Solving Steam Trap 
Problems.’ 1 understand this does not obligate me in 
any way 

Name 


Company 


Address 


_—_—_> 





City State 


In Canada: Bawden Industries Ltd., Toronto 


| 
| 
| 
| 
| 
: 
Mail Coupon Today for your Copy | 
{ 
| 
| 
= 


See our exhibit booth 105 at the 11th International Heating & Ventilating Exposition 
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ASK THE OPERATOR— 
* HE KNOWS 


knowSee 


that Insley Equipment can be rated- 
for-the-project . . . he knows that 
specification alternates make it pos- 
sible to buy the exact equipment to 
do his job best. 


INSLEY MANUFACTURING CORPORATION «+ INDIANAPOLIS 6, INDIANA 
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e@ Northern Natural Gas Co.—580 miles, 
soposed, Kansas, Texas, Oklahoma, and Ne- 
waska loops 

210 miles, 26-in., planned, five loops in 
Cexas-Oklahoma area, two in Kansas, and 
two in Nebraska 

400 miles, 24-in., proposed, Emerson, Mani- 
oba south to Red River Valley through Fer- 
gus Falls on to St. Paul, Minn 

102 miles, planned, extension 

Northern Natural Gas Co.—i40 miles, 
4-6-8-in., under way, south of Rolla, Kaas., 
fo Guymon, Okla. Reese Bros. Const. Co 
&. H. Reese, spreadman at Hugoton, Kans 

e@ Northern Indiana Fuel & Light Co.— 
33 miles, 8-in., proposed, Edgerton to Au 
burn, Ind 

e@ Northwest Natural Gas Co.—750 miles, 


| planned, Washington, Oregon, and Idaho 


24-in., Eastport, Idaho, to Monroe, Wash 
18-in., Monroe to International boundary 


| Gear Lynden, Wash 


22-in., Monroe to near Seattle. Wash 

20-in., Seattle to Portland, Ore 

@ Ohio Fuel Gas Co.—3! miles, 20-in., 
planned, Licking County to Richland County, 
Ohio. 

22 miles, 16-in., planned. Dayton, Troy, 
Piqua, and Sidney, Ohio 

23 miles, 16-20-in., planned Wellington to 
Elyria, Ohio; 16 miles, 20-in., planned, Ben 
ton Station to Crawford Station: 18 miles, 
20-in., Crawford Station to near Columbus 
16 miles, 16-in., planned. Berlin to Sandusky 
Ohio 

74 miles, 3 to 20-in., planned, Hocking 


| Knox, and Ashland counties, Ohio 


47 miles, 20-in., planned, Benton Township 
Hocking County, to Columbus, Ohio 

61 miles pl anned, northern and south 
western Ohio 

33 miles, 20-in proposed Jefferson to 


| Seneca, Ohio 


@ Oklahoma Natural Gas Co.—5S0 miles, 
18-in., planned, Sapulpa to Choteau, Okla. 
7-53. 

20 miles, 85%-in., planned, Wewoka, Okla., 


| south. 12-1-52 


e Pacific Gas & Electric Co.—SO0 miles, 
12-16-20-in., planned, Fresno to Merced, Calif 
(Section 1) 16-in.. Burrel to near Easton, 


| Calif. 


(Section 2) 20 in.. Holm to Topock-Mil 


| pitas line 


(Section 3) 12-in., parallel existing Madera 
Livingston line 

141 miles, 34-in., planned, parallel sec- 
tions along Topock-Milpitas line 

Planned, Monterey to Fort Ord to Castro 
ville; Napa Wye to Shellville; Cotati to Santa 
Rosa, Calif 

@ Pacific Northwest Pipeline Corp.—1,384 
miles, proposed, Ignacio, Colo., to Belling- 


| ham, Wash 


316 miles, proposed, laterals and spurs off 
main line to Pocatello, Idaho to Yakima, 
Wash. 

Panhandle Eastern Pipe Line Co.—70 miles 
24-26-in., under way, looping from Sneed 
Tex., to Emporia, Kans 

174 miles, 30 and 26-in., contracted. Tus 
cola, Ill., eastward—looping present system; 
R. A. Conves, contractor 

26-in., Edgerton. Mich.. Anderson Brothers 

30-in., looping in Tuscola, Ill 

30-in., looping in Montezuma, Ind 

30-in., looping in Zionsville, Ind 

e@ Panhandle Eastern Pipe Line Co.—|9 
miles, planned, Peoria County, Illinois 

Pennsylvanian Gas Co.—‘2 miles, 12-in 


| between Warren and Erie, Pa. Section 1—27 


miles, under way and contracted by Harford 
> 


Brothers, Section 2—25 miles 


@ Peoples Natural Gas Co.—25 miles, pro- 
posed. Cambria and Blair counties, Pennsyl 
vania 

@ Permian Basin Pipeline Co. (Northern 
Natural).—384 miles, 20-30-in., proposed, 
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a " * " 
BEND PIPE THE THE /QMEPICAN 


LINE OF COLD PIPE, 
CONDUIT AND HEAVY 
WALL TUBE BENDERS 
HAND AND POWER 


j American’ WAY 





ONE OF 10 HAND-OPERATED TYPES : 


bending cold pipe from 
Va" to 6" L.P.S. inclusive 


Up to 2" — Type A30 


Waa iii Ube 


MOTOR-POWERED 
TYPE £ AND F 


5 and 7/2 hp. — 

ent a tn 08" at COMBINATION BENDING TABLES 

out a mandrel. Mo- For hot or cold bends of various 

tor-Operated capac- shapes, pipes, bars, etc. 5° sq.; 

ities 2/2" to 6" 7° sq. (32' x 7 pairs) suitable 

inclusive. for welding together. Other sizes 
or custom made to your specifi- 
cations. 


———— AMERICAN PIPE BENDING MACHINE CO., INC. ——— 
19 FURNACE ST., POULTNEY, VERMONT 

















is built into these sturdy 


‘manomerens 


FOR QUICK, EASY 
READING 


A Trimount Manometer for every pur- 
pose—oa mounting for every installation. 





@ Well Type 

Single and Multiple Tube 
U tube 
Absolute Pressure 
Micro Manometers 
Inclined Manometers 
Draft Gauges 
Indicating Flow Meters 
Liquid Level Gauges 
Electronic Level Control 


Write for New illustrated 
Bulletin C 


4 


3119 WEST LAKE STREET 
CHICAGO 12, ILLINOIS 
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250 HP ERIE CITY 


Longitudinal Drum 
Water Tube Boiler 
A.S.M.E. Code Construction 


A-1 Condition. State and Insurance 
Inspections Guaranteed! 


Largest Stock of Boilers in the Southwest 
Send For Our Stock Lists of Boilers & Equipment! 


POWER PLANT INSTALLATIONS — BOILER RENTALS 
BOILER REPAIRS & SUPPLIES 


EERLESS 


BOILER & ENGINEERING CO 


2015 EAST PARK PLACE © OKLAHOMA CITY, OKLA 





Really Pree Turning 
BALL BEARING 
SWIVEL FITTINGS 


RAMSCO 


FOR LIQUID GASES, STEAM, AND CHEMI- 
CALS. HOT OR COLD SERVICE. CON- 
TINUOUS OR OCCASIONAL ROTATION. 


360° FREE ROTATION—1, 2 AND 3 PLANES 
FITTINGS AND PRESSURES TO 15,000 P.S.1. 
° AND TEMPERATURES TO 750° F. 


Over 500 sizes, types, styles. Low pressure fittings 
%’ to 14”. High pressure and high temperature 
%e” to 6’. Universal service (U. S. type) fittings and 
pressures to 1,000 psi. Temperatures to 750° F. as 
bestos packed. When packed with Teflon ideal for 
corrosive service. Geor driven types for loading racks 
also available. 

Send for complete catalog ond prices. State kind 
of service, pressure, temperature, pipe sizes and indi 
cate style at right, threaded, flanged or weld ends 


RASMUSSEN MFG. CO. 
12305 INDUSTRIAL AVENUE 
HOLLYDALE, CALIFORNIA 








Permian Basin and eastern New Mexico to 
Skellytown, Tex 

Upton County, Texas, to Lea County, New 
Mexico 

Lea 
Mexico 

Roosevelt County, New Mexico, 
County, Texas 

@ Phillips Petroleum Co.—125 
24-in., planned, Midland, Upton, 
and Reagan counties 
3-53 


County to Roosevelt County, New 


to Carson 


miles, 2 to 
Glasscock, 
Texas. Completion date 


28 miles, 10-in., planned, Bayou Plant to 
Adams Terminal. Completion date 7-53. 

Phillips Petroleum Co.—65 miles, 4 to 30- 
in., under way, Goldsmith field system, Texas. 
George Tucker, const. Completion date 1-53 

e@ Public Service Co. of Colorado.—95 
miles, proposed, Douglas Creek and other gas 
fields to Grand Junction, Colo.. area 


e Public Service Co. of North Carolina. 
—83 miles, 8-in., planned, Kings Mountain 
to Asheville, N. C. Completion date 3-1-53. 


e Rockland Light & Power Co.—22 miles, 
8-in., proposed, Orangetown to Tompkins, 
Cove, N. Y. 


e Shenandoah Gas Co.—39 miles, 3-4-8- 
in., proposed, Middleton, Va., to Martins- 
burg, W. Va. 

e South Carolina Natural Gas Co.—160 
miles, 16-12-10-in., proposed, Aiken, S. cc. 
cities of Columbia, Summerville, and Charles- 
ton, S. C 

e South Georgia Natural Gas Co.—339 
miles, 2-12-in., planned, Phoenix, Ala., to 
Tallahassee, Fla. (a) 12-in., Phoenix, Ala., to 
Albany, Ga. (b) 10-in., Albany, Ga. to 
Moultrie, Ga. (c) 8-in., Moultrie, Ga., to 
Tallahassee 














WC-12 
Will traverse all 
pipe-line gate 
field bends 


6-14” 
standard 


valves and 


Other designs for sizes 
smaller than 6” 


aN 


MORE CUBIC FEET PER DAY... 
THROUGH NATURAL GAS LINES 
CLEANED by WILLIAMSON PIGS 


REPRESENTATIVES 





on a ; 
~~ 


GP-2 16-30" 
Similar design 10” to 
14” sizes. Will traverse 
all standard pipe-line 
gate valves and field 
bends of approx. 12 ft. 
radius. 





GP-3 18’’-30" 
Similar design 10° to 16 
Will traverse long 
radius welding ells up to 
90° lengths. Also through 
port and many conventional 
gate valves 


sizes 





e Southern Califoruia Gas Co.—35 
planned, Antelope Valley, California 

e Southern California Gas Co. and South- 
ern Counties Gas Co. of California.—45 
miles, 30-in., proposed, looping on line trom 
Arizona border to Los Angeles 

81 miles, 30-in., proposed, Whitewater to 
Desert Center, Calif. 

Planned, looping between Blythe and Colo- 
rado River and on westward of Indio 

Southern Natural Gas Co.—!,235 
24 to 4%-in., contracted, Louisiana, Missis- 
sippi, Alabama and Georgia, and South 
Carolina. Houston Contracting and H. (¢ 
Price 

88 miles, 24-in., Mississippi and Alabama. 

(2) Reform, Ala., to Warrior River. Hous- 
ton Contracting. Completion date 12-1-52. 

e Southern Union Gas Co.—2! miles, 20 
in., planned, Albuquerque, N. M 

27 miles, 10-in., planned, Lea and Eddy 
counties, New Mexico 

Southern Union Gas Co.—30 
20-in., contracted, San Juan County, 
Mexico. R. H. Fulton & Co. 

e Southwest Gas Corp., Lid.—26 miles, 
proposed, from P.G.&E. line to Victorville, 
Calif. 

e@ Texas Eastern Transmission Corp. — 
315 miles, 24-in., proposed, Provident City, 
Tex., to Castor, La 
Gas Transmission Corp.—408 
under way, looping from Bas- 
Jefferson Town Station near 

Houston Contr. and H. (€ 


miles, 


miles, 


miles, 12- 
New 


© Texas 
miles, 26-in., 
trop, La., to 
Louisville, Ky 
Price Co. 

@ Texas-Ohio Gas Co.—1,435 miles, 30-in. 
proposed, Hidalgo County, Texas, througb 
Arkansas, Mississippi, Tennessee, and Ken- 
tucky on to Spencer, W. Va. Completion 
date 6-30-53. 

e Union Oil Co. of California.—40 miles 
8-10-in., planned, San Joaquin Valley and 
Los Angeles basin 

e United Fuel Gas Co.—S0 miles, 20-24- 
in., proposed, Wood County to Lanham, 
W. Va. 

@ United Gas Pipe Line Co.—44 miles, 
20-in., planned, Lirette field to Harvey, La. 

Virginia Natural Gas Co.—153 miles Buck 
ingham to Richmond and Portsmouth, Va 

Westcoast Transmission Co., Ltd. — (See 
foreign natural gas pipe lines). 

Western Kentucky Gas Co.—2 to 4 in. 
under way, additions to present system; Mod 
ern Welding Co., Inc., contractor. 

e@ Western Pipe Lines.—1,200 miles, 22-in 
planned, southern Alberta to Duluth, Minn 

e@ Wilcox Trend Pipe Line Co. (Harry 
Bass Drig. Co.}—150 miles, various up to 
20-in., planned, gathering system for delivery 
to proposed Texas Eastern terminal at Prov 
dent City, Tex 


Foreign Crude-Oil Pipe Lines 


@ Basrah Petroleum Co.—72 miles, 24-in., 
planned, Zubair to Fao. Begin May 1953. 

Canadian Gulf Pipe Line Co.—115 miles, 
4-6-12-in., under way, Big Valley and Fenn 
fields to Stettler field, Edmonton, Alta., 


Canada. Anderson International Contractors, 
Ltd. 

e Cla. de Petroleo Ganso Awl, Ltd.— 
48 miles, 4-in., planned, Ganzo Azul field to 
Pucalpa on upper Ucayali River, Peru 

Creole Petroleum Corp.—i4} miles, 26 
in., under way, Ule (State of Zulia) to Amuay 
(State of Falcon). Williams Bros. de Vene 
zuela, S. A., contractor of overland sections 
general superintendent, Maracaibo. McWil- 
liams, Gahagan, and Anderson Brothers, cop- 
tractors of water crossings. Completion date 
March 1953. 

e@ Creole Petroleam Corp.—25 miles, 34 
in., planned, Lagunillas to La Salina (State 


Keyes Tank Co 
Provo, Utah 


Keyes Tank & Supply Co 
Casper, Wyoming 


H. E. Davis 
Los Angeles 15, Calif 


James S. Kone Co 

Amarillo, Texas 

Canadian Equipment Sales & Service Co., Ltd 
Edmonton, Calgary, Toronto, Canada 


WRITE FOR COMPLETE INFORMATION 


| ee BP \\ (| Pee Inc. 


TULSA 9, OKLAHOMA 
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WATERMAN 
Manufacturers of 
FORGED STEEL PIPE FLANGES 
ALL SIZES, TYPES AND PRESSURES 


In accordance with 
A.S.A. Specifications 


Also Special and Alloy Flanges 


WATERMAN MACHINE & 


MANUFACTURING CO. 
1236 Cadwallader Street 
Philadelphia 22, Pa. 











STEEL 
TURNBUCKLES 


4”, %”, 1”, 1%” and 2” diam- 
eter carried in stock, in 6”, 12”, 
18” and 24” length. 


Black or Galvanized 


Write or wire for prices and 
delivery 


NORRIS BROTHERS, INC. 


Robinson, Illinois 
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of Zulia). Completion date April 1953. 

Direccion de Yacimientos Petroli- 
feros Fiscales.—409 miles, under way, Plazes 
Huincul to Bahia Blanca, Argentina. 

Interprovincial Pipe Line Co.—100 miles 
16-in., contracted, Regina, Sask., to Gretna 
Man., Canada. Anderson International Con 
tractors, Ltd. 

Iraq Government.—135 miles, 12-in., from 
[raq Petroleum Co. at Baija to Baghdad, 
frag. Construction 1952. M. W. Kellogg, 
contractor. 

e@ Mene Grande Oi] Co.—12 miles, 26-in., 
Anaco to Puerto La Cruz 


®@ National Iranian Oi! Co.—38 miles, 12- 


n., planned, Lali to Masjid-i-Sulaiman 

27 miles, 12-in., planned, Kut-Abdullah to 
Zergan 

e@ Petroleos Mexicanos.—145 miles, 12-in 
considered, 18 de Marzo field via Reynosa to 
Monterrey, Mexico 

100 miles, planned, Isthmus of Tehuante 
pec, Jose Colomo to El Plan field, Minatitlan 

e@ Saskatoon Pipe Line, Ltd.— 56 miles 
6-in., planned, Milden to Saskatoon, Sask. 

Texas Petroleum Co.—60 miles, 4-6-in 
under way, Pta, Nino to La Dorada 

Trans Mountain Oil Pipeline Co.—71! 
miles, 24-in., under way, Edmonton, Alta., tc 
Vancouver, B. C. Canadian Bechtel, Ltd 
engineers. Completion date 8-53. 

(Spread 1) Acheson to Lake Yellowhead 
Comstock Midwestern 

(Spread 2) Lake Yellowhead to Blue River 
Comstock Midwestern. 

(Spread 3) Vicinity of Vavenby, Mannix 
tid 


Foreign Products Pipe Lines 


Columbia Ministry of Petroleum—100 
miles, 8-in., contracted, Contemplara to Pto 
Salgar, Williams Bros. Corp 

75 miles, 4-in., planned, Buena Ventura 
to Cali, Colombia 

113 miles, 6-in.. contracted. Puerto Berrio t 
Acededo near Medellin, Colombia, Carolin 
Construction Co 

@ Empresa Nacional del Petroleo—80 
miles, 6%-in., planned, Concon to Santiago, 
Chile. 

Empresa de Ferrocarriles Ecuatorianos.—‘‘ 
miles, 6-in., contracted, Guayaquil to Pal 
mira, Ecuador. J. A. Jones, contractor; C.R.¢ 
Engineering Co., engineers. 

e Governments of Southern Rhodesia and 
Portuguese East Africa.—200 miles, consi 
ered, Beria, Portuguese Mozambique to Um 
tali, Southern Rhodesia 

Societe des Petroles au Congo. (Sub Cle. 
Financiere Belge des Petroles, S.A.).— 225 
miles, 6-in., under way, Ango-Ango to Leo- 
poldville, Belgian Congo. Completion date 

Imperial Oil, Ltd.—64 miles, 12-in., under 
way, Sarnia to London, Ontario. Comstock 
Midwestern, Ltd. 

Societe des Transports Petroliers par Pip« 
{.ine.—160 miles, 10-in., under way, Le Havre 
to Paris, France. Entrepose, contractor. Com 
pletion date 1953 

Trans-Northern Pipe Line Co.—440 miles 
under way, Hamilton, Ont., to Toronto, Ont 
to Montreal, Que., Canada. Contracted by 
Mannix-Williams Bros. Ltd 

Under way, Kingston to Toronto. Sparling 
Davis 

Under way, Kingston to Montreal and 
branch line to Ottawa. Williams Bros. 

Under way, Acheson to Edmonton 
Canadian Pipe Line Const. Co. 


Foreign Natural-Gas Pipe Lines 


e Azienda Generale Italiana Petroli.—|10 
miles, 12-14-16-in. Start 11-52. Cortemaggiore 
to Genoa. Completion date 11-53 








MOLE 


Pipeline 
Cleaner 


for BETTER cleaning of 
CRUDE LINES 
PRODUCT LINES 
NATURAL GAS LINES 


FOR DETAILS WRITE 


Pipeline Cleaners Co. 


Fort Madison, lowa 





-A PIONEER... 


There's a wide variety of Lonergan 
Valves and Gauges made for 
every oil field, refinery and pipe 
line application. Modern design— 
accurate construction. Extensively 
used for years throughout the in- 
dustry. Send for our Valve Cat- 
alog 800-V and our Gouge Cat- 
alog 800.G. 


c LONERGAN. | 


© SINCE 1872 + : 
2ND and RACE STREETS. 
% see bd PA, oe 














... for 
TEMPERATURE 
RECORDING 


* This low-cost protection 
gives permanent proof of 
temperature behavior. 

* Various standard chart 
ranges from minus 40°F. to 
plus 550°F. 

¥& 3 standard types; choice of 
24-hr. or 7-day cycle 

Send for new catalog 
G-143-B, describing 
many styles of Auto-lite 
temperature indicators 
end recorders 


THE ELECTRIC AUTO-LITE COMPANY 
INSTRUMENT AND GAUGE DIVISION 


. ‘ : TOLEDO 1, OHIO 
Temperature Record th it tub f 
EYE-LEVEL saniten, Gensel teams Sana, 1 NEW YORK * CHICAGO * SARNIA, ONTARIO 


TEMPERATURE RECORDERS & INDICATORS 


SHORTSTIR*X 
MIXERS 


for Pipe Line, Process and 


Refinery fluid agitation 


Uniquely designed for . . . Years of trouble-free operation e 
Minimum wearing parts e Maintenance accessibility e Com- 
pactness e Application flexibility ¢ Operational safety. 
Combining these important features, SHORTSTIR Mixers have 
proved themselves in many different Oil Industry applications. 
To solve your mixing problems — install a SHORTSTIR. 





HORTSTER Mixe fact 


AUWYER -SEnsén -Kos5 £2 


BOX 3156 WHITTIER STATION TULSA 4, OKLAHOMA 


Azienda Generale Italiana  Petroli — 90 
miles, 12-in., under way, Cortemaggiore to 
Bologna, Italy, SNAM crews. 

120 miles, 16-in., under way, Cremona 
Porto Mar to Ghera, Italy, Montubi, con 
tractor 

40 miles, !2-in., under way, Ripalta-Ber 
gamo, Italy 

Direccion General del Gas del Estado.— 
310 miles, 8-in., under way, Plaza Huincu 
to Neuquen, Argentina, to the vicinity of 
General Conesa, Argentina 

@ Empresa Nacional del Petroleo—80 
miles, 10%4-in., planned, Concon to Santiago, 
Chile. 

e@ Northwest Natural Gas Co.—950 miles 
-4-in., planned, Alberta fields to Vancouve 
B. C., Seattle, Wash., and Portland, Ore 

@ Petroleos Mexicanos,—205 miles, 16-in 
under way, Monterrey to Torreon, Mexico 

Petroleos Mexicanos, — 260 miles, 20-in., 
considered, Monterrey to Tampico and Poza 
Rica, Mexico 

Under way, Salamanca to Guadalajara, 
Mexico 

e@ Petroleos Mexicanos, Mexican Gas Co., 
and Industrial Gas Co.—600 miles, planned 
Reynosa, Tamaulipas, to Tampico-Poza Rica 
Mexico 

@ Trans-Canada Pipe Lines, Lid. (Cana 
dian Delhi Oil Co.)—2,247 miles, 14 to 30-in 
proposed, Alberta to Toronto to Montreal 

747 miles, 8 to 24-in. gathering system in 
Alberta 

@ Westcoast Transmission Co., Lid.—1,| 10 
miles, 24-in., planned, Dawson Creek, B. C 
through Pine Pass and Fraser River Valles 
to Kamloops, Princeton, and Vancouver to 
Portland. Ford, Bacon & Davis, engineers 

280 miles, 20-in., planned, Pincher Creek 
to Montana on to Spokane, Wash. Ford 
Bacon & Davis, engineers 

138 miles, 20-in., planned, Sumas to Is 
coma, Wash 

139 miles, 18-in., planned, Tacoma, Wash 
to Portland, Ore 

e@ Western Pipe Lines.—833 miles, 24-1n 
proposed, from southern Alberta, eastward 
across the Canadian prairies, serving prr 
cipal towns and cities along the route to » 
point near the International boundary 
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New Gas Supply 


FPC approves $32,518,500 
Southern Natural project 


W ASHINGTON.—Southern Natural 

Gas Co. has received the green light 
from the Federal Power Commission 
to launch iis $32,518,500 construction 
program to take gas from 12 fields in 
Mis- 


southern Louisiana and southern 


SISSIPp! 

The new supply system is a part of 
one phase of a planned five-pronged 
$76,365,200 expansion along Southern 
Natural’s entire system in the South 
(The Oil and Gas Journal, July 21, 
page 44) 

The entire project calls for construc- 
tion of more than 1,235 miles of lines 
ind installation of 24,250 hp. in com- 
pressor units at new and existing sta- 
tions. It would increase Southern Nat- 
ural’s daily delivery capacity from the 

670,000,000 cu. ft. to more 
1,.020,000,000 cu. ft. The re- 
construction is still 


present 
than 
mainder of the 
pending FPC authorization. 
The expansion just approved by 
FPC involves construction of more than 
326 miles of lines and about 8,700 hp. 
in new compressor capacity. The facili- 
ties include 
4 68-mile, 24-in. line running 
south from the company’s Gwinville, 
Miss 
ton Junction, La., 


compressor station to Franklin- 
and a 19-mile, 8-in. 
lateral running east to Sandy Hook 
field in Mississippi. 

A 110-mile, 20-in. line extend- 
ing southwest from Franklinton Junc- 
Duck Lake field, Louisiana, 
and a 1|3-mile, 10-in. line from Duck 
Lake to Lake Sand field. 

4 118-mile, 20-in. 
Junction to a 


tion to 


line from 
Franklinton point in 
Plaquemines Parish, Louisiana, togethei 
with fields in 
the area 
--- A new 3,300-hp. compressor sta- 
tion on the latter line at Estopinal, La. 
- A 5,400-hp. addition to the com- 
pany’s compressor station at Gwinville 
Delivery capacity of the system from 
Franklinton to Gwinville will be almost 
300,000,000 cu. ft 


lateral lines to various 


of gas daily 

The commission conditioned the au- 
thorization to require that construc- 
tion be completed and the system in 
January 1, 1954. The 


facilities are not to be used to serve 


operation by 


any of the new markets proposed by 
the company in its application for the 
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entire project unless they are further 
authorized by the commission. 

Intermediate-decision procedure was 
omitted by FPC in the hearing on the 
supply system, since contracts nego- 
tiated by Southern Natural for gas in 
the Mississippi and Louisiana 
called for the company to obtain FPC 
permission to construct the facilities 
by dates ranging from November 3 
to February 1. 


Big Line Rejected 


Texas-Ohio evidence not 
ufficient, FPC declares 


ASHINGTON 

Co.’s application to build a $185,- 
000,000 natural gas line from the Mex- 
ican border in Hidalgo County, Texas, 
to near Lancaster, Ohio, has been 
turned down by the Federal Power 
Commission. 

FPC said the company failed to show 
that the operation of the proposed 
1,406-mile line is required by “present 
or future public convenience and ne- 
cessity.” 

Texas-Ohio planned to sell all of its 
gas to Reserve Natural Gas Co., a new- 
ly formed corporation at the Ohio ter- 
minus of the big trunk line 

FPC said that on a 95 per cent load- 
factor basis, Texas-Ohio would require 
480,000,000 cu. ft. of gas per average 
delivery day, plus 32,000,000 cu. ft. for 
fuel and line loss. The company pro- 
posed to secure about 232,000,000 cu. 
ft. of the needed gas from Mexico, 
about 173,000,000 from natural-gaso- 
line plants, and 107,000,000 cu. ft. 
more from gas fields in Texas. 


Texas - Ohio Gas 


The commission said the company 
submitted a proposed contract with the 
Mexican oil agency, Petroleos Mexi- 
canos, which it said was never executed. 

The document contained a provision 
that Texas-Ohio must secure an FPC 
certificate by July 31, 1952, and begin 
construction by September 15, 1952, 
the commission said. 

FPC said the company submitted no 
gas-reserve or deliverability estimates 
in support of its gasoline-plant gas com- 
mitment, and only 18,200,000 cu. ft. 
of the proposed field gas purchases 
were covered by purchase contracts. 

Texas-Ohio testimony, the commis- 
sion said, also was nebulous as to whom 
and in what volumes Reserve Natural 
intends to sell the gas, as to Reserve 
Natural’s ability to absorb and pay for 
the 480,000,000 cu. ft. of gas per day, 
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Available in all capacities from two bar 
rels through thirty barrels. Large capacity 
tor kettles completely insulated on all 
four sides, equipped with mechanical 
agitation, Heuck fuel-injection type burn 
ers and Roots-Connersville blowers. For 
information regarding Perrault-American 
Tar Heating Kettles contact — 


3 Ine. 


1130 NORTH BOSTON e« TULSA 6. OKLAHOMA 
TELEPHONE 5-1103 © EXPORT OFFICE, 30 ROCKEFELLER 


PLAZA NEW YORK 20. NY. PHONE CIRCLE 6 6260 


just 
7 CONTRACTORS 


(+ PIPELINE 
SPECIALISTS 


~ 

We hove constructed thousands of 
miles of 30” and smaller lines for major 
companies throughout U.S.A 

We deliver on schedule 

The best in equipment, finest per 
sonnel, and long experience gyorantee 
satisfaction 


ANDERSON BROTHERS 


CORPORATION 


PIPELINE CONTRACTORS 
P. O. BOX 2591 @ HOUSTON, TEXAS 








ARMSTRONG BROS. 


Better PIPE.TOOLS 
. Pray 


/ 


Write for 
Cotelog 


ARMSTRONG BROS. TOOL CO. 


Molde 


he feo Peo! 
5204 W ARMSTRONG AVENUE + CHICAGO 30. ILL 





National Distributor 
THE RUBEROID COMPANY* 
Pipe Line Asbestos Felt 
CHEMICAL CO." 


| Tar Enamels 


i ) ioexe® 


1973 WEST GRAY PHONE JU-2431 


HOUSTON TEXAS 


and as to the economic feasibility of the 


project 


Rule protested ... Frank Champion, 
president of Texas-Ohio, said the com- 
mission’s ruling does not reflect the 
facts 

Champion said the company intends 
to carry the case further 

“We feel that the manner in which 
the Texas-Ohio handled by 
the Federal Power Commission deprived 
the applicant, from the inception of 


of due process and violated 


case Was 


the case 
the requirements of the Administrative 
Procedure Act,’ Champion said 

He added that 
Power Commission interprets the Nat 


‘so long as the Federal 


Act as it has in this case, no 
a permit 


ural Gas 
independent can hope to gel 


to transmit gas 


Texas Gas Looping Project 
About 50 Per Cent Completed 


OWENSBORO, Ky 


of 408 


Construction 
miles of 26-in. loops along 
Texas Gas Transmission Corp.’s main 
more 
completed, the company said last week 
More than 225 miles of line had 
aid by the end of October—82 


total laid that 


ine now is than 50 per cent 


miles of the during 
month ? 

Five spreads have been working on 
the project [he 46-mile section be- 
tween Bastrop, La., and the Mississippi! 
River was completed about the middle 
tf October. The 125-mile spread from 
the Mississippi to a point near the Mis- 
sissippi-Tennessee line was completed 
early this month 

Work is still going ahead on the re- 
maining three sections. At the end of 
about 12 miles of the 69-mile 
Tennessee section had been laid; about 
42 &7-mile Kentucky 
ground; and about 
80-mile Owensboro 


October 


miles of the 
spread was in the 
niles of the 


spread was completed 


Machine Developed to Make 
Smooth Bends in Big Pipe 


HOUSTON A new piece of pipe 
equipment claimed to be the first 
machine capable of making smooth 
bends in pipe as large as 36 in. in diam- 
eter has been announced by Crutcher- 
Rolfs-Cummings, Inc 
C-R-C developed the machine in co- 
peration with 
Pipe Line Corp 
is track-mounted 


Transcontinental Gas 


weigh 
and measures ; by 24 


The device 
33.000 Ib 7 
ft. C-R-( 

smooth-bent 

1! 


wall thickness of 


recent 
with a 

nominal 
Ib. by % 


said the machine in 
pipe 
395 and 
52.000 


tests cold 


strength of 
foot 


j 
yield 





S. E. HUEY & CO. 
ENGINEERS & SURVEYORS 
HENINGER BLDG. 
Monroe, La. 


SURVEYING & MAPPING 


PIPE LINE SURVEYS 
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See Composite and Refinery 
Catalogs, or Write for 
Folder on 


/LEFT6L/NE 
PIPE SADDLES 


s < t / 
STEEL FORGINGS, Inc. 


P.0. BOX 276-B SHREVEPORT, LA 
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Sh /RWAY 
SAFETY Load Binder Protects 
from Injury SAFEGUARDS 
LOADS 
PROVED BY THE PETROLEUM 
AND ALLIED INDUSTRIES 


NO DANGEROUS CHEATER .. . SHURWAY 
eliminotes hazard of broken chains 
Lood binding capacity exceeds safety mor- 
in Guickly safely operated 
roved in oil fields, trucking 
other industries 


TULSA ENGINEERING 
Sales Company 


ulsa, Okla. 404 W. Ist. Tel. 3-2075 


lumber and 





STANDARD. + MERCHANT 
SEAMLESS 


‘ pe need 
ur pipe needs. 


co 





y RAILS-TRACK EQUIPMENT PILING ¢ WIRE ROPE 


?,g? } ? 
LEE VOLRIIA( co 
HOUSTON 2, TEX. CHICAGO 4, ILL. 
PITTSBURGH 30,PA. NEW YORK 7,N.Y.% 
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7 Finish Your Pipe 
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“ATLAS PIPE INC. Vi 





NATURAL 


GAS 





Boston Consolidated Appeals 
FPC Rule Against Algonquin 


BOSTON Boston Consolidated 
Gas Co., Algonquin Gas Transmission 
Co.'s biggest prospective customer, ap- 
pealed to the Federal Power Commis- 
sion last week its refusal 
to let Algonquin place its big New 
England gas line in operation pending 
further hearings on division of market 


to reconsider 


areas in that region 
Algonguin’s $50,000,000 main line 
is ready to serve such cities as Boston, 
Hartford, and New Haven 
A Boston Consolidated 
unbelievable that 


natural gas to 


official said 


it seems a pipe line 
almost ready to deliver 
protect the welfare of southern New 
England should have to lie idle “when 
putting the line in operation pending 
final disposition of the case could do 
no harm.” 

The hearings 
4 will reopen the question of whether 


November 


beginning 


~ 


Algonquin or Northeastern Gas Trans- 
mission Co. should serve the New Eng- 
set aside for 


land market original 
Journal 


Algonquin (The Oil 


November 10, page 


Gras 


OPS Issues Order Limiting 
Escalation of Gas Prices 


WASHINGTON The long- 
Price Stabilization 


order has been signed by 


awaited Office of 
escalation : 
Tighe Woods, price stabilizer 

The order, 8 to Ceiling 
Price Regulation 17 
November 17 


Amendment 


becomes effective 


It authorizes escalation clauses in 


natural-gas contracts to be carried out 
force before 


it sets out 


were in 
However, 
same field may 


contracts 


if the 
9 1951 


January 25 
that other sellers in the 
the escalated basis 


‘in-lining 


not use price aS a 


for an iction if this action 
would puncture the current ceiling field 


prices in the area 


Regeneration Gas Streams 
Offer New Source of Revenue 


TYLER, Tex Recovery of hydro- 
from 


Streams offers a new 


carbons cooled regeneration gas 
source of revenue 
in units employing solid-desiccant de 
units, | Paul Wilkinson, 
Petroleum Co., Dallas, Tex 


southern re- 


hydration 
Magnolia 
said here 
gional meeting of the Natural Gasoline 
America 
that 


recently at the 


Association of 


Wilkinson said many new in 
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stallations now provide an accumulator 
tank that will permit the recovery of 
distillate and/or absorption oil after 
towers have been regenerated. A re- 
covered barrel of these products is 
worth about $2.65. Payout period for 
recovery of the desiccant cost has been 
as short as 90 days in some cases 

Wilkinson said that some natural- 
gas-transmission companies have low- 
ered their dew-point requirements spe- 
cifying that acceptable gas 
must have a dew-point not to exceed 

100° fF 

This can be attained if these operat- 
ing conditions are set up (1) proper 


residue 


SU econds, 


25 ft. per 


contact time, e.g. 30 to 


(2) velocities not 


minute, and (3) careful control of pip- 


to exceed 


ing and valve arrangements 

Every precaution should be taken to 
leaking valves on re- 
Dew 


been 


against 
eeneration piping 

150° F. have 
S/V Sovabead, desiccant 


insure 
points of 


reached using 


September Sales Up 11.5 
Per Cent Over Last Year’s 


NEW YORK Sales of natural gas 
during September this year climbed to 
million therms—a gain of 11.5 
per cent over the 2,946 million therms 
sold during September 1951, the Amer- 
ican Gas Association reports 

A.G.A.’s monthly report shows that 
sales of natural gas totaled 47,083 mil- 
lion therms for the 12 months ended 
September 30. This is an 
8.7 per cent over the same period a 


3,283 


increase of 


vear earlier 


Natural Gasoline 





Panoma Increases Output of 
Carson County, Texas Plant 


AMARILLO, Tex Panoma Corp. 
recently completed installation of new 
equipment at its Carson County, Tex- 
as, natural-gasoline plant, boosting its 
output of products from 85,000 gal. to 
125,000 gal per day 

New equipment included a rich-oil 
demethanizer, a heat exchanger, and 
larger oil-circulation pumps. Expan- 
sion of the volume of products was ac- 
complished without increasing the 
plant's input rating of 100,000,000 cu 
ft. of natural gas daily 

Production at the plant currently is 
16,500 gal. of motor fuels, 89,500 gal. 


of L.P.G., and 19,000 gal. of isomers 


The totals before the expansion were 
14,500 gal. of motor fuels, 55,500 gal 
of L.P.G., and 15,000 gal of isomers 

The plant gets its supply of natural 
gas from fields in Carson and Gray 
counties in the Texas Panhandle. All 


of the residue gas is sold 


Pure Hikes Production at 
Dollarhide Field Plant 


Pure Oil Co. has 


350 


MIDLAND, Tex 
completed installation of three |, 
hp. compressor units at its Dollarhide 
field natural-gasoline plant in 
County, West Texas, raising gross gas 
processing capacity roughly }. IO0,000 
cu. ft. daily 

Products output has been 
from the former 72,000 gal. of natural 
gasoline and 119,000 gal. of L.P.G. to 
a new total of 84,000 gal. of go 
and 136,000 gal. of L.P.G 


‘ 
Andrews 


increased 


" 
sonne 


Sid Richardson Completes 
Expansion of Keystone Plant 


KERMIT, Tex 
Natural Gasoline Co. recently 
pleted an expansion of its natural-gas- 
fine plant in Keystone field, Winkler 


County, to produce about 15,000 gal 


Sid Richardson 


com- 


more products daily 
New 45,000 gal. of nat 
ural gasoline and 90,000 gal. of L.P.G 
per day. Production to the ex 
pansion was 40,000 gal. of natural gas 
oline and 80,000 gal of L.P.G 
lo provide the increased production 


output is 
prior 
dail 


the company added one 2,200 hp. and 
About 60 


hp. of the first unit was added to the 


one 1,320-hp. compressor 
existing 600 hp. employed in the pre 
pane-refrigeration system 

Input rating of the plant 
creased from the old 75,000,000 cu. ft 
daily to 84,000,000 cu. ft. daily 


Was mn 


Texas Standard Installs 
Facilities at Snyder Plant 


SNYDER, Tex.—Standard Oil Co 
of Texas has completed installation of 
new isobutane facilities at its natural- 
gasoline plant here. 

The new equipment, which included 
a depropanizer and butanes splitter, is 
enabling the company to produce about 
8,000 gal. daily of isobutane. The plant 
also is manufacturing 61,000 gal. of 
natural gasoline and 54,000 gal. of 
other L.P.G products. : 

Before the new 
stalled, plant output was 61,000 gal. of 


facilities were in- 
natural gasoline and 62,000 gal. of 
L.P.G : 

The company’s Snyder plant han 
dles about 22,000,000 cu. ft. of natural 
gas daily from Kelly-Snvder field 
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SINGLE ROW 
DEEP GROOVE 


BALL BEARING e 


SELF. ALIGNING 
BALL BEARING 


ANGULAR CONTACT 
BALL BEARING 


DOUBLE ROW 
DEEP GROOVE o 
BALL BEARING 


CYLINDRICAL ROLLER 
BEARING 


BALL THRUST 
BEARING 


y 


SPHERICAL ROLLER 
THRUST BEARING 


SPHERICAL ROLLER 
BEARING 


One for every place— 
one place to get them all 


PROBLEM—Inevery industry, designers 
and production engineers are con 
stantly confronted with the problem 
of combating friction. Every turning 
part of machinery presents problems 
of speeds and loads — sometimes radial, 
sometimes thrust loads — usually both. 


SOLUTION—Depend on ball 
and roller bearings and pillow blocks 
to combat wasteful friction. 
engineers can help you put the right 
hearing in the right place. 


BEARINGS AND 
PILLOW BLOCKS 
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RESULT — Your equipment will improve 
in performance. ‘s wide range of 
bearing types and sizes, plus engineer- 
ing know-how, makes it possible to 
select that type with those character- 
istics which make it the best choice 
for your particular application. 


Write, SKF INDUSTRIES, INC., 
PHILADELPHIA 32, PA. manufacturers 
of S%F and HESS-BRIGHT bearings vas 


—or contact your 
authorized & 
Distributor to help 
you put the right 
bearing in 

the right place 


SERIES SAF—Ball or roller bearing 
pillow blocks, with Triple-Seal 
rings which keep dirt out, 
lubricant in. Wide range of 
load-carrying capacities 





eh as 
fhe 





SERIES SES and SY— Unit ball bear 
ing pillow blocks. The SES is 
mounted in rubber, prevents 
transmission of noise. The SY 
permits liberal misalignment 
is effectively sealed by famous 
SCs Red Seal. 














SERIES SUS and SUA—Unit ball 
bearing pillow blocks (SUAR 
equipped with spherical roller 
bearings) Ring seals exclude 
dirt. The SUA is an adapter-typ« 
mounting 














SERIES FUS and FUA—Ball bearing 
flanged unit having same fea 
tures as SUS and SUA pillow 
blocks. (FUAR equipped with 
spherical roller bearings) 








SERIES SDAF—Exceptionally 
sturdy construction for unusual 
shock and heavy thrust loads 
Equipped with Triple-Seal rings 
for bearing protection. 
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CYCLOVERSION® AT MEXICO CITY. MEXICO 
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REFINING 





Construction to Begin on cracking unit, built by Flour Corp., Ltd 

2 The new facilities at Woods Cross 
New Petrochemical Plant will permit Phillips to meet market de- 
mands normally supplied by the com- 


ORANGE, Tex.—The Nitrogen Di . & 
. pany’s Pocatello, Idaho, refinery 


vision of Allied Chemical & Dye Corp 
will shortly begin construction of a Products from Woods Cross will be 
$5.000.000 plant near here to manu- ™oved northward through the Inter- 
facture ethylene oxide. ethvlene glycol mountain region through Salt Lake 
liethylene glycol, and triethylene gly Pipe Line Co.'s line from Salt Lake 
City to Pasco, Wash 

rhe unit is scheduled for completion Late this year, the 3,500-bbl. per 
| the spring of 1954. It will represent day skimming and cracking plant at 
Allied’s first entry into the synthesis Pocatello will be shut down 
of these products Phillips acquired both plants since 

Petroleum ethylene will be supplied the war. The Woods Cross refinery was 
from nearby Port Arthur by pipe line purchased from Wasatch Oil Refining 
Co., and the Pocatello plant trom Idaho 
Refining Co 


Phillips Completes Plant 


Expansion at Woods Cross Booklet on New Motor-Oil 


WOODS CROSS, Utah. — Phillips Designation Now Available 


Petroleum Co. has completed a mod- 
ernization and expansion program at WASHINGTON The Division of 
ts Woods Cross, Utah, refinery located Marketing of the American Petroleum 
north of Salt Lake City Institute has revealed that a booklet 
[he project included expansion ot explaining the new A.P.I. service classi 
crude-charge capacity from 4,200 to fications and designations for motor 
0,000 bbl per day and the addition ous now Is being made available to the 
of an 8&,000-bbIl. Thermofor catalytic ul and automotive industries 


Idea Factory 


In this Marcus Hook, Pa., research and development laboratory, Houdry Process Corp. oper- 
ates 15 to 20 pilot plants trying out new processing ideas and investigating sources of trouble 
in operating commercial units. Pictured here is one of the Houdriforming pilot units for 
upgrading naphthas and producing aromatics. The pilots continue to function after a process 
has been developed commercially. Such studies constitute the basis for improvements in 
design and operation. 
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WAREHOUSE DIVISION 


STEEL. -- °° 


Structural 
Shapes 
Plates — Bar 


d 
nd Cold Rolle 
eo and Strip 





Cold Finished Bars 
Alloy 





YW Complete facilities for 
processing to your size 
and specifications. 








FLINT STEEL: 


CORPORATION 
PHONE 2-2141 
TULSA, OKLA. 


A MUST FOR EVERY 
VALVE BUYER 


Slashes time spent on valve specify 
ng and checking. Compares valves 
of 19 leading manufacturers. Over 
50,000 postings in its 170 loose-leof 
pages! Used by major companies 
throughout U.S.A 

SPECIAL OFFER—New, revised ed 
tion just out. Price $25. Offered oa! 
$21.50 postpaid for limited time 
$22.50 outside U.S.A.). Every specify 
ng engineer, every purchasing agent 
should have this manual. Like adding 
on extra man to your staff. We send 
on approvel. Write NOW for fu! 
nformation 


EQUIVALENT VALVES COMPANY 
Suite 500 
115 West 7th St los Angeles !4. Colif 
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VISIBILITY 


JERGUSON Series +5 
Reflex Gages 
Give you up to 1914” 
of Clear Visibility 


HE sharp black-white contrast of 


the liquid level against the empty 


space above, in Jerguson Series 5 
Reflex Gages, makes possible highly 
wcurate liquid level readings even 
where lighting is poor 

To give you extra long service, the 
gages are corrosion resistant; and the 
glasses are specially treated with Jer 
guson Anti-Fouling Compound to give 
clearest visibility over a long period. 
Reflex 


sections to give 


Series 25 Low Pressure 
Gages are available i 
you any desired total gage length. 
Materials used are selected to conform 
to or exceed the rigid requirements 
of A.ILS.1., A.S.T.M and/or A.P.L.- 
A.S.M.E 


speciicati 


Valves for the 


and Levels 


Ob 1 Lic 


JERGUSON GAGE & VALVE COMPANY 
100 Fellsway, Somerville 45, Mass. 
Representatives in Mejor Cities 
Phone Listed Under JERGUSON 
Jerguson Tress Gage & Valve Co Litd., London, Eng. 





The new system of classifications, 
the booklet points out, will be of direct 
benefit to the public because it “pro 
vides a more logical basis for selecting 
the right oil for any engine under any 
service condition and affords greater 
opportunity for the development of 
better oils to meet specific service con- 
other re- 


ditions without 


quirements 


regard to 


Refinery Cash - Dividend 
Payments Still Climbing 


WASHINGTON. 
payments by 


Publicly reported 
cash-dividend retining 
corporations during the first 9 months 
of 1952 were $97,000,000 above those 
of the corresponding period last year. 

Commerce statisucs 


show that this increase, 16 per cent, 


Department 


was the largest reported by any major 
industry and that oil 
this year tops even finance in 


distribution 


refining so far 
dollar 


Atlantic Introduces New 
Nonsoluble Cutting Oils 


PHILADELPHIA 
and improvements to its line of non- 
soluble cutting oils have been made by 
Atlantic Refining Co 


New additions 


4 feature of the new oils is theu 
transparency, from light to heavy 
grades, which results from the use ol 
a new additive. 

According to Atlantic, the new line 
of oils will provide reduced friction, 
superior cooling, anti-weld and metal- 


wetting characteristics 


Refining Briefs 





Vickers Petroleum Co. has revealed 
undertake a expansion 
program, which includes the installation 
of a $3,500,000 catalytic cracking uni 
Potwin, Kans., refinery next 


it will major 


at’ us 


year 


Lion Oil Co. said last week that 
construction of its two major projects 
was not delayed as much as anticipated 
by the strike earlier this year 
and currently is schedule 
lr. H. Barton, chairman of the board, 
and T. M. Martin, president, said the 
$5,000,000 expansion of the El Dorado, 


steel 
about on 


ark., refinery is expected to be com- 
pleted during the third quarter next 
Barton petro- 
chemical plant near New Orleans wiil 


year; while Lion’s new 
be ready for operation about the middle 
of 1954. The latter plant will cost an 
estimated $31,000,000 





Vou - "Ferrous 


WELDING 
DESIGN and 
FABRICATION 


@ Monel Metal 
@ Stainless Steel 
@ Glass-lined Tanks 


@ Aluminum-clad 
Metals 


Cadmium-lined 
and Galvanized 
Vessels 


WARNER LEWIS 
Company - 


BOX 3096 7 


TULSA, OKLA 





SHIPMENT 


FROM 


COMPLETE LINE OF 


4, 


POWER TRANSMISSION EQUIPMENT 


WOOD'S PRODUCTS 

SHEAVES ¢ V-BELTS ¢ ANTI-FRICTION 
BEARINGS * STOCK FLAT BELT PUL- 
LEYS * HANGERS ¢ PILLOW BLOCKS « 
COUPLINGS « COLLARS © MADE-TO-ORDER 
SHEAVES AND PULLEYS « “SURE-GRIP” 
STANDARD, SUPER AND STEEL CABLE 
V-BELTS «© COMPLETE DRIVES. 


1. B. WOOD'S SONS COMPANY 
1117 W. COMMERCE ST., DALLAS, TEXAS 
Main Office & Factory: Chambersburg, Fe 


Branches: Cambridge, Mass., Newark, N. J., Cleveland, O. 
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Cle@PSEMGG Ol] | Select the Ladder or Scaffold 
eee tor YOUR Job! 
FRONTIER 


... FROM Qe NATION-WIDE SOURCE 
caustic soda ya 


(FLAKE, SOLID, LIQUID) i re | sg 


muriatic acid 


chlorine 








oil well and : | 
industrial salt ; 


SWINGING LADDERS 
SCAFFOLDS | Extension, single and step 
Steel or Aluminum. For exterior All types ond sizes. Wood 
pointing, glazing, repairs 

FAST TRUCK OR RAIL DELIVERIES ANYWHERE IN THE ROCKY 


MOUNTAIN, MID-CONTINENT AND SOUTHWEST AREAS 











GENERAL OFFICES 

321 WEST DOUGLAS | } : 

WICHITA, KANSAS 4 a 4 
PHONE 7-5215 








} j 
3 LADDER SCAFFOLDS 
at Steel or dluminum. ideal for 

GEARED TO | use in restricted spaces. rresturs @ 

SERVE THE Sectional, easy to erect. Strong, rigid adjustable 
| wood trestles for point- 

OiL INDUSTRY ing and general mainte- 

nance. Selected stock. 








ai ai 

Wichita, Kansas © Denver City, Texas © Midland, Texas © Denver, Colorado TUBE LOX 

tubular scaffolding |] 7 | ALUMINUM 

Pu ROLLING SCAFFOLDS 
. Secti |, frome -type 
Four basic individual parts | for general moainte- 
quickly assembled for work nence. iono!l steel 
stands, storage rocks, roll- rolling scoffolds, also 


ing scaffolds, interior and 


(Steel or Aluminum) 








exterior scaffolding. 











You save time and money 
and simplify the selection 
and delivery of top-quality 





equipment when you specify 
“Gold Medal” Ladders and 
Scaffolds. Made of the finest 
materials by experienced 
workers — backed by the 
J oldest manufacturers of off- 
pled our new Bulletin ' thoqoeunt work equipment 
aining the latest in ile tu ea —quickly available through 


High Vacuum Pumps a nation-wide network of 
’ 








branch offices or distributors 





Write for your free bulletins showing how these and other 
“Gold Medal” products are used in industrial plants 
throughout the country, 


ledders and Scaffelds fer Any Purpese—Any Place—Any Time 





Greater Safety...Efficiency...cconomy 





MANUFACTURERS 


38-21 12th Street, Dept. OGJ, Long Island City 1, N. Y. 


West Coast Plant: 6931 Stanford Avenue, Los Angeles, Calif 


RESEARCH VACUUM cor: 


3434 MONTROSE AVENUE CHICAGO 18, ILLINOIS 


OrstersuTORS 
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. oO 

» OUFE LEAD Sé 
YINTS ano CAS! 
“NO GasKET com? 


The man on the rig knows that for a 
tight seal and easy separation of parts 
you can’t beat "Bestolife Lead Seal Tool 
Joint and Casing Compound. Standard of 
the oil industry for 20 years. Uncondi- 
tionally guaranteed. Sold and exported 
by supply houses throughout the world 


1. H. GRANCELL 
1601 EAST NADEAU STREET 
LOS ANGELES 1, CALIFORNIA 


INFERNO 
OIL BURNER FACTS: 


Among the 


Drilling Contractors 





New Company Acquires 
Royalite Drilling Rigs 
All drilling equipment tormerly 


Rovalite Oil 
Canada’s 


owned and operated by 
Co., Ltd., one of western 
most active independent producing and 
operating companies with headquarters 
at Calgary, has been acquired by Pe- 
trolia Drilling Co., Ltd., a newly or- 
ganized drilling contracting company, 
also headquartering at Calgary 
Organizers of the contracting 
company are K. H. Houston, formerly 
vice president and operations manager 
of Rovalite, and fF J. Cameron, for- 
merly manager of the same company’s 


new 


industrial relations department 


Milton Crow, Inc., 
handling the contract for R. A. Stacey's 
6,000-ft. Pettit lime test, | Hines, € 
NE NE 36-19s-21w, in southern Co- 
lumbia County, southern Arkansas. Lo- 
cation is slightly more than miles 
southeast of the new Horsehead field, 
and 2'4 miles northwest of the Haynes- 
ville field, both of which produce trom 
the Pettit 


Shreveport, 1s 


Nebraska Drillers, Inc., Denver, is 
drilling for Anderson-Prichard Onl 
Corp. of Oklahoma City at a wildcat 
test Wilkinson, being started in the 


Pine Bluffs area, 36 miles east of 
Cheyenne, in County, Wyo 
ming. Operators plan to carry the hole 
to 7,800 ft., which 


look at the Cloverly series 


Laramie 


should provide 


West Texas Firm Moves 


Aldridge & Stroud, Inc., West Texas- 
New Mexico drilling contracting firm 
has moved its main offices from Odes- 
sa to McCamey, but will maintain a 
branch office at the former place. The 


company operates eight cable-tool rigs 


Coffield & Guthrie are 


on a wildcat test which T. J 


contractors 
Johnson 
is undertaking at | Ida Jackson heirs 
3'2 miles northwest of Coolidge in the 
W. P. Baxter Survey, Limestone Coun- 
ty, eastern Texas. 

Dyer Drilling Co., Denver, has a con 
tract for a 5,000-ft Tensleep test to be 
drilled for Kirby Petroleum Co. at West 
Douglas, 8 miles west of Douglas, in 
Converse County, Wyoming. Location 
Jenkins, in Lot 2, 13-3 


is for | 2n 


72'’2w. 

Delta Drilling Co., Tyler, Tex., has 
a new contract operation under way 
for K. & H. Operating Co. of Houston 
in the Opelika field, 4%2 miles north- 
east of Murchison, Henderson Coun y, 


Day-tour crew on a rotary rig LaGloria Corp. of Corpus Christi is operating in the Waskom 


field, Harrison County, eastern Texas. Top, left to right: E. L. 


Goley, L. B. O'Keefe, and 


C, F. Oates (driller). Kneeling, left to right: J. F. Diess and S. E. Barvin. (Picture by courtesy 


of Mission Manufacturing Co., Houston). 


rHE OIL AND GAS JOURNAL 








| the answ 
to your 

drilling 

problems 


Whether you want din or 4 
cutter regular rock bits, “ 
das new integral jet rock bit, 
Globe has the answer to 


i nts. 
your drilling requireme 


Globe service represen’ 
tives are :mmediately avail- 
able to help you analyze the 
drilling conditions jn your 
well and recommend the 


it that will 
type Globe Rock Bi 


ve you profitable diggind 
g! bb beted 


performance. 





Branches In: BAKERSFIELD and VENTURA, CALIFORNIA @ 
CASPER, WYOMING ® DALLAS, HOUSTON, ODESSA and 
CORPUS CHRISTI, TEXAS © DUNCAN, OKLAHOMA © LAKE 
CHARLES and MINDEN, LOUISIANA 








Working with wire rope? 


Fasten it safely with Cfenuine 


America’s largest selling 
drop-forged wire rope 
fasteners! 
DISTRIBUTORS EVERYWHERE 
iy Sizes for Ve" to 3° Wire Rope 
AMERICAN HOIST & DERRICK CO. 
ST. PAUL 1, MINNESOTA 


Be sure the connections 
ARE LEAK PROOF! 


| Make them up with 
| RECTORSEAL! 


@ You 


never hove to worry about con 
Water and Air 
lines; Tubing 
end Casing con 
nections when 
you make them 
vp with REC- 
TORSEAL. Apply 
Rectorseal direct- 
ly from the con- 
tainer. It sets-up 
quickly to a 
plastic elasticity 
that positively 
seals the con- 
. and keeps it sealed until 


ction lecks on Fuel 


nection 
broken-out 
Ask for Rectorseal by name ot your Sup 
ply Store. If they can’t supply you, write 
RECTORSEAL, Dept. D 
2215 ¢ t 





2, Texas 





Manufactured by 
RECTOR WELL EQUIPMENT CO, INC 
Fort Worth, Texas 


MAKING THE OIL INDUSTRY SAFER 


East Texas. Location is for | Rowan 
in the J. S. Reed Survey. Contract is 
for 10,000 ft. 


Balderson Drilling Co., Denver, is 
contractor for Fred Manning, Jr., at | 
State, a wildcat test in the SW NW NE 
26-8n-54w, 4 miles southwest of Spring- 
dale, Logan County, Colorado. 

Hobart - Cockburn tools are 
used on a Tensleep wildcat test which 
Fremont Petroleum Co. has under way 
at Horse Center, 6 miles east of Cody, 
in Park County, nor.hwestern Wyo- 
ming. The test, 1 Moyer, is in the SW 
NE NW 31-52n-101w. 


Northern Drilling Co., Kevin, Mont. 
has a rig working under contract for 
Denton and associates at a wildcat test, 
| Hansen, in the NW NW NW 36- 
15n-3lw, northwest of North Platte, 
Lincoln County, Nebraska 


Survey Drilling Co., Dallas, has con- 
tracted with Amerada Petroleum Corp. 
for a stratigraphic test at | Seedorf, in 
the SW SW NE 6-2s-48w, in Yuma 
County, Colorado. Hole will be carried 
to the Mississippian. 


Ray Holbert Drilling Co. has a rig 
running for S. J. Felsenthal of Long 
view in the Willow Springs 
miles northwest of 
County, East Texas. Current operation 
is at | Castleberry, in the William Rob 
Hole is 


field, 4 


Longview, Gregg 


inson Survey 
7,500 ft 


projected to 


Moore Drilling Co., Billings, Mont 
has a 2,500-ft. Weber sand test undei 
way at Split Mountain, 6 miles south 
east of Ashley Creek, in Uintah Coun 
ty, Utah. It is drilling for Signal-Uinta 
Oil Co. The test, | Government, is lo- 
cated in the NE NE NW 1-6s-23e 


ACTIVE ROTARY RIGS’ 


(United States and Western Canada) 


Change week 


ended 


Area 

Gulf Coast 

N. & W. Tex.-N.M 
irk.-N. La.-E. Tex 
Cklahoma 
Kansas-S. Nebraska 
Iifinois-Eastert 
Rocky Mountains 
Pacific Coast 


Total lt 2,627 
Weste 179 + 3 25 
Total 2,806 + 3% 224 

*Courtesy Hughes Tool Co Trends in 
drilling activity in the United States and the 
North and West Texas-New Mexico and 
Oklahoma-Kansas areas are shown on pages 
474 and 475. 


being | 





a Need 
oh in Swabbing 
You Can Depend 


on Bell Swabs 


Whether swabbing 


aia Se 
-.- water 
-.+. Or mud... 


you can depend on 
BELL’S DESIGN and 
QUALITY for 


MAXIMUM 
RECOVERY 


BELL RUBBER COMPANY 
@ Phone EDgemont 2-1281 
e 6001 W. Jefferson 

e@ P. O. Box 4426 

e@ DALLAS 11, TEXAS 


STANDCO BRAKE LINING 


Stands the gaff and gets the job 
done without scoring brake rims 
See pages 3608-3613, Composite 
Catalog 


Standco Brake Lining Co. 
HOUSTON 


'M-SCOPE PIPE FINDER 


¢ | MODEL AB 


| ONE MAN 
| OPERATION 


| METAL CABINETS 





HEAVY DUTY 
| PERFORMANCE 
Poeun 


ONLY 


$149.50 


FISHER RESEARCH LAB., 
PALO ALTO 


Inc. 
CALIF. 
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JENSEN 
| PUMPING 
| UNITS 


are built to 
make money 


All of the mechanical information about JENSEN Units 
is relatively unimportant compared to this fact: 

ANY WELL IS LIKELY TO BE MORE PROFITABLE AND 
SATISFACTORY WHEN JENSEN EQUIPPED. 

We build JENSEN Units to make money for you, be- 
cause that seems to us the best way to make money for 
ourselves. We've operated on this principle for more than 
30 years. 

Ask us for more details or consult your nearest Jensen 


JENSEN 


BROS. MFG. CO., INC., Coffeyville, Kansas 
EXPORT OFFICE: 50 Church St., New York City 


Dealer 





INCREASE PRODUCTION TIME 


with the FERS. 
KINZBACH <@es. i 


automatic 


tubing 
spider 


Tas revolutionary development utilizes parallel-link- 
ages to control the slip segments —oa design which 
makes pipe handling faster and safer than ever be- 
fore. The segments move at all times perfectly parallel 
with the tubing. The parallel slips provide a stronger 
grip than the conventional wedge design and will not 
gouge or score the tubing. 

A single lever actuates the slips and they may be 
locked in either “open” or “closed” positign. All seg- 
ments are held in alignment with the tubing at all 
times and true radial closure is obtained. 

The assembly is hinged and may be placed around 
the tubing without breaking a joint and may be used 
qn well-head fittings or set in the rotary bushing 

Write for Bulletin 23151. 


KINZBACH KINZBACH | 


TOOL igele) Giclewmn |, [om 
co P. 0. Box 277 ‘ 
HOUSTON 1, TEXAS 
Export Office: 74 Trinity Place 
New York, N.Y 


‘ 
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FAST CLEAN-OUTS 


Here’s the way to make clean-out jobs come easy. It's an 
old, old principle—V ACU U M—given an up-to-the-minute 
application by Thompson Tank. In a single mobile unit are 
combined vacuum pump and tank. Now liquids or semi 
solid mucks are handled with speed and economy. 


SIMPLE OPERATION 


You just bring the Unitized Vacuum Tank alongside thi 
job, turn on the pump, drop in a hose line, and open th 
intake valve! Atter pick-up, you can discharge the load 
where you want: spraying dikes, roads, weeds, roadsides 
or discharging at a convenient dump. 


“Plus” Uses Save, Too! 


Because the Unitized Vacuum Tank 
+ way 


valve, either vacuum or positive pres- 


has the exclusive Thompson 
sure can be put on the tank. This pro 
duces speedy pick-up with vacuum, and 


, ' 
disc harge under pressure 


l'anks are built to your specifications 
—20 to 100 bbl. capacity; mounted on 


1 | 
vour truck, trailer, semi, or on skids, 


Thompson Unitized Vacuum Tanks 
are used in Drilling, Production, Pipe- 
line, and Refinery—in both North and South America 
Experts call it the industry’s “handiest tool,’ 
answer to old-fashioned liquid and semi-solid handling 


today’s 


methods. 


Write today tor information on how a Unitized Vacuun 
lank can be used in your particular field. Get the full and 
complete answer by return mail. 


*SOLE LICENSEE TO 
MANUFACTURE VACUUM TANKS 
UNDER U.S. PATENT NO. 2522077 


THOMPSON TANK & 
MANUFACTURING Co. INC. 


2019 E. Wardlow Road 
Long Beach 7, California 



















< 


D4 
i ee 


me 


A 4 


Leading the Field... 


of Seismic Exploration 4 % ' 4 
from the Arcti 

meal GEOPHYSICAL 
fo the Gulf COMPANY, EMC. 


GENERAL OFFICES Datuas , Texa 
FIELD OFFICES ,) 


MIDLAND . ™. : 
NATIONAL GEOPHYSICAL COMPANY OF CANADA, LTD. 
Carcany, ALBERTA 





Sand Studies 


EOLOGISTS of 
many more years of 
profitable oil hunting in and around 
the prolific producing 
Frio, Vicksburg - 
downdip Wilcox trends 
Their prevails 
high density of drilling; in fact, it 


Texas’ lower Gulf 


Coast foresee 
areas of the 
Jackson - Yegua, and 
optimism despite a 
is the 
great number of electrical logs avail- 
that account for their 
optimistic outlook. 


ible much of 
This is 
except for the sparsely 
tested portions of big ranches and the 
southeastern counties of the province 
almost 


because 


their search, 


exclusively on = sub- 
The 25,000 or so bore 
offer a wealth 
from which 
and intricate 
are being worked out to point 
the hard-to-find but 
numerous future fields 

The Tertiary sands of this province 
believed to follow a similar pat- 
tern in each of the three producing 
trends shown on sketch map in a gen- 
eralized way and in the potential Mio- 
cene trend downdip (gulfward) trom 
the In this 
pattern shows a zone of maximum sand 
development (a massive sand body 0 
to 40? miles east-west in ot 
the Frio) which pinches out both updip 
downdip by breaking into nu- 
tongues. Though these 
are erratic in their areal ex- 
tent, in general the lower sand tongues 
extend the farthest westward in the 
updip pinchout and the middle sand 
tongues extend the farthest eastward in 
the downdip pinchouts. 

It is obvious that the updip pinchouts 
offer ideal stratigraphic traps tor oil 
accumulation, with or without struc- 
tural help. It has been these traps that 
have yielded many of the reservoirs 
producing in the three trends and it is 
the search for updip pinchouts of the 
numerous tongues, particularly where 
they occur on the gulfward flank of 
known structures, that dominates 
tivity in the area today. 

However, comparatively 
velopments have indicated that down- 
dip porosity and permeability wedges 
play a competitive role in fu- 
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is based 
studies 
the area 
control 


surface 
holes in of 
subsurface de- 


tailed correlations sand 
maps 
the way to ob 


viously 


are 


Frio trend cross-section 


the case 


and 


merous sand 


tongues 


ac- 


recent de- 


may 
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Keep Texas 








ture studies. It has been found that 
oil and gas-bearing traps are formed 
in downdip pinchouts when the re- 
gional dip of the sands involved is in- 
terrupted by doming and fault blocks 
resulting, perhaps, from deep-seated 
salt domes. Fields of the Mustang 
Island area have indicated the existence 
of oil and gas traps in some of the 
Frio sands formed by downdip pinch- 
outs on the western flank of produc- 
ing structures. 

An indicated discovery of special in- 
terest because of location in what 
has been considered the normally dry 
massive portion of the Frio sand is 
arrowed on sketch. This well flowed 


its 


Area Active 


38°-gravity oil on a drill-stem test of 
a shallow (for the area) Frio sand 
Only small gas wells have been found 
for at least 30 miles in any direction. 
This indicated discovery and Willamat 
field to the south suggest the possi- 
bility that additional sand bodies may 
exist downdip—sand bodies which re- 
peat the pattern recognized to the west 
but in a younger and offlapping de- 
velopment. 

Most of the essentially productionless 
area fanning out to the west from the 
arrowed well is the King Ranch where 
Humble Oil & Refining Co. has a 
blanket lease. Except for competitive 
drilling in the ranch portions of Seelig- 
son (Borregas) and Stratton-Agua 
Dulce, development of this million- 
acre area will be leisurely. A number 
of untested structures have been 
mapped on this big ranch. 

The search for liquid hydrocarbons 
continues at a high, increasingly com- 
petitive rate throughout most of this 
important producing area. Perhaps no 
more giant fields will be found in 
Texas’ lower Gulf Coast, but 50 or 
more | to 5-million-barrel pools can 
be expected year after year for many 
more years 


Philip C. Ingalls 





HIGHLIGHTS OF WEEK’S DEVELOPMENTS 





North Dakota “E,” C NW NW 


unestimated amount of dry gas. 





NORTH DAKOTA .... Amerada Petroleum Corp. has opened a new field 
6 miles south of production at Beaver Lodge with the completion of | 
16-154n-95w 
gage of 50 bbl. of oil and 33 bbl. water daily from the Madison. 


The well was finaled for a 


WYOMING .. . Stanolind Oil & Gas Co. has reported a flow of 39 bbl 
of fluid in 6 hours at their Middle Mountain wildcat in Sweetwater County 
The flow was approximately 4 per cent water cut, and gas at the rate of 
2,280 M.c.f. per day accompanied the oil flow from the Mesaverde sand 


WEST TEXAS .. . Amerada Petroleum Corp. | Weems, northwest Yoakum 
County discovery, has been completed for a daily potential of 1,934 bbl. of 
oil. Potential was based on an actual flow of 967 bbl. in 12 hours through 
%4-in. choke from perforations in the Devonian at 11,773-11,860 ft. 


MISSISSIPPI . . . The most encouraging development in the Paleozoic area 
since the Muldon field discovery well was completed was announced at 
Shell Oil Co.’s 1 Mrs. Lee Harrington, 25-14s-6e, Monroe County 
28-minute drill-stem test of the Hartselle at 


On a 


3,514-51 ft. the well flowed an 














North-Central Texas 





New Conglomerate Producer 
Evident Near Nocona 


ICHITA FALLS.—A 
producer south of Nocona was in pros 

pect on the drill-stem First 
test at J. B. Revier 1 J. D. Gray from 5,684 
5.692 ft 4.580 ft. of clean oil and 
ft. of oil-cut mud in 1 hour. Second 

. open | hour and 45 minutes, from 5,854 

ft. developed 80 ft. of salty oil-cut mud 
Block 108, A. B. Buffington 


new conglomerate 


basis of tests 


returned 


Location is in 

Survey 
Montague 
it 4 miles south of Bowie 


1 A. B. Ford 


gained a 7,100-ft. wild 
is Bay Petroleum 
the I. Garner 


County 


located in 


Survey, A-287 miles southeast of 
duction 

In Jack County, new Bend conglomerate 
production was in prospect at Charlie Grace 
Production Co. | Johnson, 342 miles west 
of Jacksboro, A 64-hour production test 
gaged 166 bbl. of oil through 24/64-in. choke 


Fotal depth was 5,051 ft 


pro- 


The same operator has made location for 
a 5,300-ft miles northwest of 
Jacksboro, which will be the 1 Bessie Mae 
Thompson. Location is in the C. Vandever 
Survey, A-868 

Russell Maguire will drill 1-F Cherry 
homes as a 5,400-ft. wildcat 4 miles north 
west of Joplin. Location is in the Wampler 
Survey, A-2,180 


wildcat 3 


NORTH CENTRAL TEXAS (DISTRICTS 
7-B AND 9) SUCCESSFUL WILDCATS 
Archer County: W. C. Wainwright 2 O. Cal 





Accounting & Finance 


800 San Jacinto Bldg. 
Houston 2, Texas 


Land & Geological 


D. M. Grubbs, V.P. 
800 San Jacinto Bidg 


Houston 2, Texas 


Production 
E. A. Roberts Jr., Mgr 
800 San Jacinto Bldg 
Houston 2, Texas 


HOUSTON 





_Announcing re 


the Office Removal of 


DRILLING AND EXPLORATION COMPANY, INC. 


TO 


800 SAN JACINTO BLDG. 
HOUSTON 2, TEXAS 


Principal Departments as follows: 


Wallace W. March, V.P. & Treas. 


DRILLING AND EXPLORATION COMPANY, INC. 


CLARENCE A. 


President 


800 SAN JACINTO BLDG. 


Foreign Dept. 
J. H. Lewis, V.P 
Box 2, Station H 
Los Angeles, Calif 


Contract Drilling 


Robert L. Rose, V.P. 
Box 2, Station H 
Los Angeles, Calif 


P. W. Cullen, Dist. Mgr 
321 Central Bldg 
Midland, Texas 





WIGGINS 


TEXAS 








vin, Sulphur FK Iron 
NE Olney, TD 1,097 ft., 
IP pumped 125 bbl. oil 
Lewis W. Welch 1 C. I 
Harris Subd., 3 


Sur 5 miles 
pay 1,094 ft, 


Abercrombie, 
miles W Archer City, 
rD 5,466 ft., elev. 1,022 ft., Ellenburger 
pay 5,434 ft., IP 221 bbl. 42°-gravity oil 
13 64-in. choke, TP 100 psi., GOR 305 
cu. ft 
Brown County: W Tr. Pulliam 1! H. 1 
Alcorn, Sec. 32, A. D. Neil Sur. 41 
§ miles NW Brooksmith, TD 1,142 ft 
elev. 1,512 ft., pay 1,128 ft, IP pumped 
21.8 bbl. 40°-gravity oil 
Callahan Cities Service 
Johnson, Sec. 278, A. J. Bear 
miles SE Oplin, TD 4,513 ft., elev 
ft., pay 3,663 ft., IP 211 bbl. 37 
oil, 18/64-in. choke, TP 725 psi 
3,061 cu. ft 
County: L. T 


Oil Co. 1 
Sur., 1 
1,959 

gravity 
GOR 


County 


Clay Burns 1 J. M 
Bik. 65, J. H. Belcher Subd 1 
Deer Creek field, TD 4,629 ft., 
4,616 ft., IP pumped 51 bbl. 42 
oil 

Jones County 
S. Pope 
rviles SW 
1.848 ft 


Staats 
mile 
pay 


gravity 


Duffield 1 Walter 

Sec. 4, J. S. Hail Sur 15 

Albany, TD 3,368 ft., elev 

pay 2,665 ft.. IP pumped 108 
bbl. 40°-gravity oil 

Montague County: Jack Grace Production 
Co. 1 H. J. Ray, Sec. 27, Jack CSI 
miles SW Stoneburg, TD 6,181 ft., pay 
6,023 ft., IP 294 bbl. 42°-gravity oil in 
10 hours, 24/64-in. choke, TP 750 psi 
GOR 400 cu. ft 

Nolan County: Payne Johnson 1 Jessie Little 
25-20-T&P, 4 miles W Trent, TD 5,414 
ft., elev. 1,988 ft., pay 5,365 ft., IP 152 
bbl. 48°-gravity oil in 5 hours, %-in 
choke, TP 900 psi. GOR 1,108 cu. ft 

Stephens County: Connally-Jackson | Plumb 
heirs, 16-7-T&P TD 4,141 ft elev 
1,496 ft., Marble Falls pay 3,825 ft 
IP 167 bbl. 42°-gravity oil, 16/64-in 
choke, TP 235 psi., GOR 857 cu. ft 

Taylor County: Geochemical Surveys 1 John 
Shannon 26-148-GCS, “% mile NF 
Merkel, TD 2,632 ft., elev. 1,868 ft 
pay 2,264 ft.. IP pumped 85.5 bbl. 41 
gravity on 

Young County: ¢ 
ton, Blk. 1,809 
4 miles NE 
pay 4,966 ft 
gravity oil 


Lester & 


B. Christie 1 G. B 

and 1,810, TE&I 

Olney, TD 5,150 ft 
IP pumped 36 


Hamil 
Sur 

Cadd 

bb]. 41 


NORTH CENTRRAL TEXAS (DISTRICTS 
7-B AND 9) WILDCAT FAILURES 


Archer County: Archer Drilling & Producing 
Co. 2 A. L. Harris, Blk. 59, John Harris 
Sur., dry, TD 1,384 ft 

Archer Drilling | Slaughter, Bik. 15, M 
& M Pasture Subd., dry, TD 1,472 ft 

Luke Grace Drilling Co. 1 Schrieber, 43-4 
Clark & Plumb, dry, TD 4,507 ft 

Miami Operating Co. 2 F. J. Schroeder 
27-4-Clyark & Plumb, dry, TD 1,146 ft 

Young & Shappell 1 Walsh, Bik. 2,416 
TE&L Sur., dry, TD 1,425 ft 

Brown .County: Anderson Production Co. 1 
Newman & Pickle, C. B. Jennings Sur 
353, dry, TD 1,562 ft 

Wilcox Investment Co. 1 L. \ 
R. G. Milliken Sur. 142, 
ft 

Coleman County 
lard, Sec 25 
2,526 ft 

J. W. Quinn Jr. 1 
Cheaves Sur., dry, 

Gary Wright 1 J. T. Blair, Sec. 20 
Sur., dry, TD 3,102 ft., elev 
Gardner 2,852-35 ft., Caddo 
it 

Eastland 
Pippen 


Eddington 
dry, TD 1,301 
Bal 
rp 


Don L. Choate 3-25 
GH&H Sur dry 


A Allen, Ses. 44, M 
TD 1,978 ft 

GH&H 
1.856 ft 
350-3102 


Kirk Johnson 1 A. J 


County: F J 
3,182, TE&l Sur., dry 


Sec 
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700 ft., elev. 1,640 ft.. Caddo Zime Sur., A-1,862, dry, TD 4,462 ft., 


70 ft Caddo 4,401 ft 
dson Oil Co. 1 E. L. Jennings, Sec Oil Hunters, Inc. 1 W. P. Burch, Wm 
6, ELRR Sur., dry, TD 2,776 ft. elev Porter Sur., A-225, dry, TD 4,789 ft.. 
19 ft., Caddo 2,734 ft = elev. 1,196 ft., conglomerate 4,289 ft 
” r _ ge R. C. Morris, P. 5. Hardy Taubert & Harper 1 Prideaux, Tynes Sur., 
u 585, dry, TD 3,614 ft. elev A-274, dry, TD 3,560 ft 
1,558 ft.. Caddo 2,505 ft., Ellenburger —— , 2 
3376 ft Ward & McCullough 1 T. J. McBride, Sec 
ounty: F. Kirk Johnson 1-A Craft, 98, TE&L Sur., dry, TD 5,075 ft 
Sec. 2,723, TE&L Sur., dry, TD 2,815 ft 
Lebus Bros. 1 Fannie Ainsworth, Carl 
Almgren Sur., A-1,224, dry, TD ‘4,412 ft e © 4 bd 
Russell Maguire 1 Ferguson, Sec. 2,729, Mississippi 
TE&L Sur., dry, TD 5,018 ft 
J. C. Man Jr. 1 J. W. Hill, T. Toby Sur., 
4-857, dry, TD 3,905 ft. Gas Discovery Appears 
Warren Petroleum Corp. 1 G. L. Jones, : Ps 
E. O. Allbritton Sur., dry, TD 5,576 ft Evident in Monroe 
conglomerate 4,852 ft 
es County: Jack Drilling Co. et al 1 ACKSON.—In Monroe County, Missis- 
M. T. Hateries, Sec. 197, BBB&C Sur } pe approximately 3% miles west of 
dry, TD 3,312 ft Aberdeen and 6 miles northeast of Muldon 
Montague County: Johnny Clingingsmith 1 field, a new gas discovery seems to be as- 
Pearl Jones, Wm. Donochoe Sur., A-178 sured at the Shell Oil Co. 1 Mrs. Lee Har- 
dry, TD 2,911 ft rington, Section 25-14s-6e. On 28-minute 
Jack Grace Production Co. 2 C. McCali,  drill-stem test of the Hartselle section at 
ETRR Sur., A-235, dry, TD 5,891 ft 3,514-S1 ft., using %-in. bottom and %-in. 
Tayl County: Gilchrist Drilling Co. 1 top chokes, the well flowed an unestimated 
Jessie Brown, D. T. Bruce heirs Sur amount of dry gas with top pressure building 
3S, dry, TD 2,712 ft up to 1,940 psi. Recovery from the test was 
Gilchrist Drilling 2 Bowles Est., Sec. 135 470 ft. of gas-cut mud. Bottom-hole pressure 
D. T. Bruce Heirs Sur., dry, TD 4,166 was 1,250 psi. flowing and 1,625 psi. shut 
ft in. Hole was then drilled to 3,578 ft. and 
H. A. Horwitz 1 W. F. Rogers, 55-16-T&P another test was run at 3,562-78 ft. Tool 
dry, TD 2,530 ft was left open for 62 minutes with top pres- 
Robinson-Puckett, Inc. 1 I. N. Wilkinson sure only 2% psi. Recovery from this test 
J. Gillespie Sur., dry, TD 4,693 ft was 100 ft. of gas-cut mud and 270 ft. of 
ng County: W. C. Bockhoff Trustee 1 salt water. At last report operators were 
c « Burton, Bik. 213, TE&L Sur drilling ahead below 3,712 ft. This is the 
d TD 940 ft most encouraging development in the Paleo- 
Cox Drilling Co. 1 W. B. Dennis, Z. A zoic area since the Muldon field discovery 





well was completed. The completion of sev 
eral dry wildcats in the basin had slackened 
interest to a certain extent. It is under 
stood that this well was drilled on seismic 
information and should encourage others to 
follow their work with drilling 


In the extreme southwest part of Franklin 
County, Mississippi, final completion test has 
not been run on the Gulf Refining Co. 3 
N. W. McCraine, Section 6-4n-le, prospective 
new Wilcox discovery. It will be recalled 
that this test was perforated 4,728-29 ft. and 
4,716-25 ft. opposite Wilcox sand which 
carried shows of oil. During the past week, 
a heater-treater was installed and the well 
was flowed on 11/64-in. choke. The well 
was shut in after the heater-treater had been 
filled and 32 bbl. of oil had been produced 
Tubing pressure ranged from 60 to 90 psi 
Final test will probably be run in the next 
few days. 

In Hiwannee field, Wayne County, Missis 
sippi, Gulf Refining Co. completed 2 wells 
recently. The northeast offset to the dis 
covery well was completed from perforations 
9,000-05 ft. and 9,006-11 ft. opposite Lower 
Cretaceous sand. On completion test this 
well pumped 27 bbl. of 37.2°-gravity oil 
plus 115 bbl. of water per day. One-half 
mile north of the discovery well, the Chap 
man-Jones Unit A was completed as a flow- 
ing well from Lower Cretaceous sand. On 
potential test the well flowed 149 bbl. of 
36.7°-gravity oil plus 4.8 per cent b.s. and w 
per day through “%-in. choke with tubing 
pressure 300 psi. 


MISSISSIPPI WILDCAT FAILURES 

Adams County: Dave Gammill-L. Cashion 
Co. 1 Lynwood-Hightower, Sec. 49-8n 
Iw, dry, TD 6,710 ft 








DIAMONDS 


solve tough 
problems 


CORING WASHOVER 
STRAIGHT HOLE DRILLING 


Allele)’ Mie thedl, [cee me’ dll) pdele di. lcm age 


Drilling & Sewice 
3031 Elm Street Dollas 1, Texas 
OFFICE PHONE: Riverside-6811 
NIGHT NUMBERS: ELmburst-6335; Victor-3708 
Tyler, Texas .. 2-2742 Shreveport, La. 
Other Odessa, Texas ......6-6774 Casper, Wyo. 
Offices- Abilene, Texas .. 2-2790 Carmi, Ul 


Services Victoria, Texas 3264 Ft. Morgan, Colo. 
Norman, Okla 4360 Great Bend, Kans. 
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D. T. O'Connor, 500 Fifth Avenue, New York, N 
Foreign Petroleum Industry Consultants, C. A., Caracas, Venezuela 











NOVEMBER 17, 1952 


Denton-Spencer Co., Ltd., Calgary, Alberta, Canada “Some oil man threatens to come up here and kick my teeth in— 
refer the matter at once to the C ittee on National Defense!” 
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Producing two, positive, easily read records, 
the new Totco Double Recorder gives 
positive proof of Totco’s well known accuracy 
With VERIFIED accuracy you can be sure 
and double sure of ‘‘Straight hole’’ all 

the way. For complete description and prices 
contact our distributors today 


Totco Ip Y et tp V rl Recorder 


Le SURE you Lrow use TOTEO 


Technical Oil Tool Corporation 
1057 N. La Brea Ave., Los Angeles 38, Calif. 
EXCLUSIVE DISTRIBUTORS: 


California—The Republic Supply Co. of California 
Domestic—The Continental Supply Company 


Canada—Oil Well Supply Division 
United States Steel Company 


Export— Lucey Export Corporation, New York City 
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ng Ce 1 ¢ FB 
dry, TD 6,804 ft 


ALABAMA WILDCAT FAILURES 
ounty: Sterrett B. Proctor 
N Sec 18-Sn-6 d 


Canadian Fields 





Good Discoveries Recorded 
In Western Canada Areas 


he ALGARY 
exploratory wells chalked up either dis 
overy f 


up en 
showings in western Canada. Four 
Alberta, while the 


During the past 7 days five 


| or gas, or gave 
ventures are im 

ther is in Saskatchewan 
The Saskatchewan discovery this week was 
the west or of that province, near the 
own of Kerrobert, 10 miles north of Buffalo 
Coulee oil wells and 14 miles northwest of 
producers. The venture, owned 
by Canada Southern Oils, Ltd., is the fifth 
on that company’s govern 


Coleville oi 


rude oil str 
ment permit lands in that general region of 
Saskatchewan The other discoveries were 
made at Coleville, Eureka, Driver and Buffak 


liscovery well, Canada Southern 7-10 

on LSD 10-34-24w3, is 30 miles 

Alberta border and 8 miles west 

The well gave up 14 to 15 

I ide oil during drill-stem test in the 

Banff sand at 2,664 ft. Production string of 
ising has heen set 

Great Plains Development of Canada re 

letails of its wet gas discovery wel 

Alberta. This 

Wayne 1s 


urea of southern 
Plains-Socony 15-13 
27-20w4 

in the Cretaceous forma 
4.518 ft., flowed gas at rates 

4.020.000 cu. ft. dailv and 
40 “ft. of 
the drill-stem test gas indicated 


excess of 40 bbls. of propane 


grassy oil recovery 


fractions per million cu. ft. of gas 
chester miles north of 
oilfield, a group of four Canadian 
multi-zone gas pro- 


some 20 
Redwater 
ndependents found a 
lucer 


The well, Anglo 1 Rochester 


found 


on LSD 2, 12 
drill-stem tests 
sand and D1! 


vas during 


glauconitic 


¢ v4 

the Blairmore 
rates in excess of 
some of the 


f Devonian, at 
» S00, cu. ft. daily 
one. Hole is being deepened 
At Cold Lake, north of Bonnyville, in 
northeast Alberta, New Continental Oil Co 
of Canada gave up indications of possible 
heavy rude oil discovery in the Colony 
sand horizon and crew this week ran string 
of production casing for further tests Dur- 
ng drill-stem tests the well, Continental 1 
Bonnyville on LSD 16, 25-63-Sw4, did not 
give up free oil, so it is too early to yet 


from 


evaluate the strike 
Pascar Oils, Ltd., Winnipeg independent 
reports that its Madison limestone oil dis- 
covery well in the Coulter area of southwest 
Manitoba, 3 miles north of the United States 
border, has been swabbed at a rate exceeding 
20 barrels per hour. The strike was made 
during the later part of October, and com- 
pany officials now have plans under con- 
sideration for further drilling in that area 
The discovery well, Pascar 1 Westover, lies 
in LSD 1, 21-1-27wl, 9 miles west-northwest 
of California Standard’s Waskada oil find 
1 15 miles east of the Saskatchewan bord- 
The Madison oil production came in 
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U.S 
Uniclosed 
Oil Field 

Motor 


he ONLY motor with 
LUBRIFLUSH 


HOW U. S. LUBRIFLUSH WORKS 


Fresh lubricant, passing through bearing, flushes 
hamber. A complete re-lubrication is quickly 
accomplished without disturbing motor beor 
ngs, ond can be done with motor running 
Thus, bearing life is not limited by deteriora 
tion of grease 


DEAD END 


WHAT OCCURS IN ORDINARY MOTORS 


When the worn-out grease has to be replaced 
with new lubricant, the grease gun is applied 
But no way is provided for thoroughly flushing 
the grease in the dead end area behind the 
beoring. A sludgy, devitalized residue remains 
n the bearing 


Maintenance-minded engineers know that no motor bearing is better than its lubrication. All U. S 
motors are self-lubricated for normal life and Lubriflushed for longest life. Only in U. S. motors 
con you purge the bearings for complete re-lubrication. Added advantages include asbestos-pro 
tected windings, protected housing, normalized castings ond full streamlined design. 4 to 250 h.p 


U. S. ELECTRICAL MOTORS, Inc. U 5 MOTORS 
LOS ANGELES S84, CAL MILFORD CONN oe ay 


ALL 


motor users 
should get 
this Bulletin 


REQUFST FOR U ORS & LUBRIFLUSH BULLET 


U. S. Electrical Motors Inc. 
Box 2058, Los Angeles 54, Calif. or Milford, Conn 


NAME___ 
COMPANY 
ADDRESS. 

CITY. 








Greatest Name 
in Cable Tools: 


CM€ 


° * 
TRUSTWORTHY 
SINCE 1900 


Over a Half-Century's 
Foundation of Acme 
SpecializedExperience 
in Cable Tools IS Your 
Constont Assurance of 
Their TRUSTWORTHY 
Field Service 


Write for Catalog and Prices 


ACM 


Export Office: 


19 Rector St., New York 6, N.Y. 


THE AUTOMATIC STOCK 


TANK ROUTING VALVE 
Isn't NEW Any More! 


GUYTON'S 
Patent Pe 3 


—it is field proven by many 
major companies who are real- 
izing a saving of time and 
money on Stock Tank hook- 
ups. Send for bulletin with list 
of companies now using this 
valve. 














TANK & MFG. CO. 


TULSA OKLAHOMA 


FISHING TOOL CO. 
PARKERSBURG W. VA. 





around 3,201-11 ft. Gravity of the oil is 
34°. No water showed during initial swabbing 
operations 


CANADIAN SUCCESSFUL WILDCATS 


Leduc Consolidated-Socony 2 Chancellor on 
LSD 14, 13-25-21w4, TD 4,915 ft. 


CANADIAN WILDCAT FAILURES 

Texaco A-1| Blueberry Mountain, on LSD 7, 
8-82-7w6, TD 3,747 ft 

Texaco A-! Pigeon Hills, on LSD 16, 2-48- 
IwS, TD 7,500 ft 

Allenbee-Peak & 
| Schuler, on LSD 2, 


5,719 ft 


Associates Can. Southern 
22-15-1w4, TD 


EASTERN CANADA 
Ontario.—In southwestern Ontario, Anchor 
Petroleums is moving drilling rig for its first 
well on a 715S-acre lease, to be drilled under 
agreement with Western Ashley Minerals, 
Ltd. Anchor receives a 50 per cent interest 
in the acreage in return for a cash outlay and 
a limited participation 3-well drilling com- 
mitment. On completion of the three wells, 
Anchor and Western Ashley will continue 

joint development of the property 


Eastern Texas 





Commercial Production Seen 
For Morris County 


ALLAS 
duction for Morris County were reported 
good at B. G. Byars and associates’ second 
test, the 2 Paul Pewitt, located 9 miles north 
of Omaha and about 6 mile northeast of the 
| Pewitt, which was dry 
Top of the Paluxy sand was reported at 
ft. First drill-stem test at 4,696-4,715 
ft. recovered 245 ft. of oil and 205 ft. of 
heavily oil-cut mud. Time was 30 minutes 
Second test, open | hour, at 4,702-15 ft 
returned 1,100 ft. of 21°-gravity oil. Bottom- 
hole flowing pressure was 500 psi. and 15 
minute shut-in pressure reached 2,000 psi 
Operators cored ahead to 4,744 ft. and tested 
with packer at 4,715 ft., but recovered salt 


Prospects of commercial pro- 


Navarro County, J. I 


eeniee, west outpost to 


Collins and Co 
South Kerens 
developed salt water in the Woodbine 
sroduction test through perforations at 
1-96 ft. The well had promises of pro- 
ym when a drill-stem test at 3,378-91 ft 

had oil at the surface in 12 minutes. 

Humble Oil & Refining Co. 1 First Na- 
tional Bank of Corsicana, deep wildcat 8 
miles south of Kerens, was drilling in salt 
ind anhydrite at 12,408 ft. at last report 

In Shelby County, Atlantic Refining Co. 1 

st Lumber Co. was coring below 6,563 

ifter taking a number of side-wall samples 
rom 430-55 ft 

Pure Oil Co. 8-D Swain, wildcat northeast 
of Van in Van Zandt County, was coring 
ahead below 10,850 ft. Projected depth was 
12,000 ft 


EAST TEXAS (DISTRICTS 5 AND 6) 
WILDCAT FAILURES 

Angelina County: Trans-American Petroleum 
Corp. | Ray Hambrick, J. A. Prado Sur., 
1 mile SE Burke, dry, TD 5,516 ft 

Camp County: J. B. Stephens Jr. and A Oo 
Phillips 1 Sam Bell, Mary Mays Sur., 
3 miles SE Pittsburgh, dry, TD 8,613 ft 

Harrison County: Humble Oil & Refining 
Co. 1 Henry Hugh, E. M. Fuller Sur., 
4-7, 3 miles S Karnack, dry, TD 6,503 








PERRAULT BROTHERS 


FIBERLAST 


A product of thermo-setting polyester 
resins reinforced with glass fibers. Resins 
are cured under the mfluence of peroxide 
catalysts, making Fibercast resistant to 
many solutions which corrode steel tub- 
ing. Joined by threaded couplings using 


our special thread lubricant 


FIBERCAST ADVANTAGES : 

@ MADE FROM THERMO SETTING RESINS 
Not to be compared with extruded 
plastic pipe made with therme 


plestc materals 


CAN BE OPERATED BETWEEN 
65 AND 300 F 


HAS NO ELONGATION, NO 
COLD FLOW, NON. SHATTER 
ABLE 


BOSTON @ TULSA 6 
TELEPHONE 5-1103 


Export Office 30 Rockefeller Plaza 


New York 20, N'Y. ® Phone Circle 6-6260 





Che Shamrock 


VI DE 


AS TEXAS 


Special week-end 
rates for rooms. 


he Shamrock 


HOUSTON 


GLENN McCARTHY, President 
M. JACK FERRELL, Managing Director 
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Fredericksburg 2,607 ft, Paluxy 
2,972 ft 

Wood County Edson Petroleum ( 
Earnest Lee, W. Caison Sur 4-123, 


1 
iiles SW Winsboro, dry, TD 4,180 ft 


Permian Basin 





Big Yoakum Discovery 
Completed in Devonian 


IDLAND 
Weems, northwest 


Petroleum 
Yoakum County dis 
has been completed for a daily po 

1.934 bbl. of oil. Potential was 
flow of 967 bbl. in 12 

choke, from perfora 
1¢ Devonian at 11,773-860 ft 
was 43.4° and gas-oil ratio was 178 
was no formation 


ft. There 
ompletion was without acid 


Amerada Corp. 1 


in actual 
through s-in 


water and 
The discovery also showed for production 
Mississippian limestone. Driil-stem 
test in that formation at 11,020-95 ft. flowed 
S bbl. of oil in 2 hours 

Honolulu Oil Corp. has taken over opera 
Ryan, Hays & Burke | Fillingim, 
Yoakum wildcat 10 miles southwest of Plains 
ind & miles south of Amerada | Weems, and 
will drill to the Devonian. At last report the 
v jrilling below 11,040 ft., in the 
Mississippian, topped at 10,682 ft. on ele 
vatior f 3,746 ft. or minus 6,936 ft 
Mississippian top in the 1 Weems was minus 


from the 
ons at 


well was 


Andrews County, Shell Oil 
University recovered 150 ft. of 

270 ft. of oil and gas-cut mud 
of heavily oil-cut mud on a 2 
n the Devonian at 10,750-825 ft 
ling ahead 


Carbon C« 
Reagan County 


had gas at the 


theast 


In s 


others 1-A Uni 


southwest of 


and 
wildcat 
surface in 40 
of gas-cut mud 
2-hour test of the Fussel 
9.462 ft Top of the 

9.385 ft 


ecovered 9§ ft 

ma 

it 9 IRL 

wted at minus 

Hall, southwest 

7-B15-PSL, 

the Fusselman section at 9,830-65 

ng 173 bbl. of oil a day through 
choke The well 

1 from the Devonian 


oductior 


G. T 


discovery in com 


showed for 
tested 


also 


8. ROR-36 f 

American Oil Co 
southeast of reef production 
ek field, topped the reef pay at 
n flowed 7 bbl. of oil into pits 
ind 25 minutes on drill-stem test 
59 ft The well unloaded oil 
was pulled, and there was no 


t County, General 


Unit 


th 


overy 

I l-stem tests in the Ellenburger at 
Gulf Oil Corp. 1 McElroy Ranch, Upton 
County Devonian and Ordovician discovery, 
gave promises of oil in that formation. Top 
of the Ellenburger 11,602 ft., and minus 
8.991 ft A 3-hour test at 11,625-80 ft 
jeveloped some gas in the pipe, 270 ft. of 
heavily gas-cut mud and § ft. of oil and mud 

Gulf Oil Corp. 1 Mitchell Bros., Presidio 
County wildcat, was drilling below 15,315 ft 

Gulf and Jack Frost 1 Northrup, Reeves 
County wildcat, drilled cement out between 
11,623-69 ft. and was washing down at 
t1,669-753 ft ; 

Gulf 3 John Haggard, north outpost to 
Quinduno field of Roberts County, Texas 
Panhandle, ran a 2-hour drill-stem test in top 
of the Douglas sand at 6,227-75 ft. Gas 
reached the top in 24 minutes, estimated at 


was 
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Recovery was 430 ft 
It was to be drilled 


287,000 cu. ft. daily 
of gas-cut drilling mud 
ahead 

Gulf 1-A McCuistion, southeast outpost to 
the same field, made an estimated 3,000,000 
cu. ft. of gas daily on a drill-stem test from 
3,932-4,008 ft 


WEST TEXAS (DISTRICTS 7-C AND 8) 
SUCCESSFUL WILDCATS 

County: Phillips Petroleum Co 
1-KK University, 22-11-University, TD 
10,051 ft., elev. 3,318 ft., pay 8,020 ft., 
IP 142 bbl. 42°-gravity oil, 18/64-in 
choke, TP 140 psi., GOR 801 cu. ft 

Phillips 1-QQ University, 48-13-University, 
TD 3,153 ft., elev. 3,241 ft., Yates 2,945 
ft., IP 82 bbl. 44°-gravity oil, 10/64-in 
choke, TP 250 psi., GOR 5,219 cu. ft 

Ector County: Phillips Petroleum Co. 1-B 
Millard, 24-B15-PSL, TD 8,677 ft., elev 
2,915 ft., dual completion; top Waddell 
8,285 ft., pay 8,300 ft., IP 452 bbl. 42°- 
gravity oil, 42-in. choke, GOR 606 cu 
ft., CP 160 psi.; Ellenbugrer 8,600 ft., 
IP 1,054 bbl. 42°-gravity oil, %-in. 
choke, GOR 486 cu. ft., TP 350 psi 

Midland County: Plymouth Oil Co. 1-A 
Foster, 11-41-T2S-T&P, TD 11,223 ft. 
elev. 2,894 ft., Strawn 10,550 ft., pay 
10,570 ft., IP 299 bbl. 47°-gravity oil, 
44-in. choke, GOR 1,703 cu. ft, TP 
225 psi. 

Runnels County: Rowan Drilling Co. 1 G. H 
Ashton, H&GN Sur., A-282, TD 4,810 
ft., elev. 1,744 ft., Odom lime 4,524 ft., 
IP 122 bbl. 38°-gravity oil, 16/64-in 
choke, TP 100 psi., GOR 525 cu. ft 


Andrews 


WEST TEXAS (DISTRICTS 7-C AND 8) 
WILDCAT FAILURES 

Kewanee Oil Co 
Casimera Rubio Sur., 


Wendland, 
dry, TD 


Coke County 
Sec. 23, 


6318 ft, 1,803 
ft 

Crockett County: Continental Oil Co. I 
Harris, 4-BB2-Francis Boren Sur., dry 
TD 9,210 ft. elev. 2,805 ft., Strawn 
8,024 ft., Simpson 8,500 ft., Ellenburger 
8,741 ft 

Ector County: Hanley Co. 1 C. V. Headlee 
39-41-T1S-T&P, dry, TD 11,178 ft., elev 
2,990 ft., Wolfcamp 9,545 ft. Strawn 
10,635 ft 

Glasscock County 
McDowell, 
2,766 ft., elev 


in the Ellenburger, elev 


Phillips Petroleum Co. 1-¢ 

31-33-T2S-T&P, dry TD 
2,552 ft., Yates 1,690 ft 
County: Superior Oil Co. 2-7 Wood 
Sec. 7, John Rodman Sur., dry, TD 
7,576 ft. elev. 2,112 ft., Mississippian 

7,325 ft., Ellenburger 7,567 ft. 

Pecos County: Big West Drilling Co. et al 
1 R. Levy, 104-8-H&GN, dry, TD 6,617 
ft., elev. 2,464 ft., Devonian 6,580 ft 

W. R. Weaver 1 Overton Black, 5-114 
GC&SF, dry, TD 2,993 ft., elev. 2,828 
ft., Yates 2,838 ft 

Runnels County: John J. Eisner | 
Bik. 21, A. Sosoya Sur. 515, 
3,901 ft 

Bert Fields 1 Kirby Robinson, T. M 
ler Sur., dry, TD 4,953 ft 

Mar Tex Realization Corp. 2 W. L. Bryan 
W. H. Smith Sur. 599, dry, TD 4,994 ft 

Roark, Hooker & Hill 1 Harris Davenport 
J. J. Ximenez Sur. 265, dry, TD 4,318 ft 

Rowan Drilling Co. 2 G. H. Ashton 
H&GN Sur. A-283, dry, TD 4,555 ft 

Schleicher County: G. W. Stake 1-B J. F 
Runge, 67-M-GH&SA, dry, TD 5,848 ft 
elev. 2,160 ft., Palo Pinto 5,028 ft 
reef 5,768 ft. 

Ward County: M. T 
Sec. 5, W. J. Turner Sur., 
ft 

Yoakum County 


Kent 


McDaniel 
dry, TD 


Fow 


Woods 
TD 2,552 


Stallter 1 € 
dry, 


Sinclair Oil & Gas Co. 1-A 





CATAWISSA UNIONS 
ARE CAREFULLY 
INSPECTED AND TESTED 
WITH AIR UNDER WATER 
TO ASSURE THEIR 
HOLDING QUALITIES! 


are made by 
union specialists! 


see the complete line... write for Catalog 11 
a type for every use... all temperatures, all pressures! 


CATAWISSA VALVE & FITTINGS CO. 





450 MILL ST. 


CATAWISSA, PENNA. 
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McGinty, 453-D-J. H. Gibson Su ' 
ID 12,046 ft., elev. 3,790 ft., Pennsy 
vanian 9,913 ft., Strawn 10,685 ft., Mis 
sissippian 11,232 ft., Devonian 11,998 f 
Sinclair 1 Elwood Fouts, 575-D-J. H. G 
son, dry, TD 11,400 ft., elev. 3,669 ft 
Pennsylvanian 10,525 ft Mississi 


10,675 ft., Devonian. 11,350 ft 


PI 


TEXAS PANHANDLE (DISTRICT 10) 
WILDCAT FAILURES 
Gray County: Gulf Oil Corp. 1 
44-A6-H&GN, 19 miles SI 
TD 4,000 ft Stratigraphic test 
Hartley County: Birdwell 2-A Hor 
210-14-SCL, dry, TD 4,106 ft 
in, elev. 3,873 ft 
inty: Sinclair Oil & Gas 
4-41-H&TC miles 
iry TD 


SOUTHEAST NEW MEXICO 


Sun Oil Co. 1 Harper-Federal, Lea County 
prospect, swabbed 50 bbl. of oil and 9 bb! 
of fresh water in 11 hours, with fluid Icvel 
going from 7,000 to 9,000 ft Previous 


with 


swabbing recovered 75 per cent oil and the 
balance wash water, and lowered the fluid 


TA ae a att 4. Seas level from 6,000 to 10,000 ft. Shut in over 

BARION ae me Ome, 3 night, it rose to 7,000 ft. Additional acidiz 
at ; ing was planned 

FLOWM ETE RS oe Eb E <4 Gulf | Federal-General American Oil Co 


; Eddy County wildcat, had total depth at 

= anh ey 11,261 ft. and was preparing to core ahead 

Los Nietos Oil Co. 1 State-Gross extended 

The important difference lies in East Cap Rock field 42 mile west. Comple 
tion was for 937 bbl. of oil a day through 


BARTON’S PATENTED* s-in. choke from pay at 11,.268-95 ft. Com 


pletion was without acid 


DUAL RUPTURE-PROOF BELLOWS PRINCIPLE East of the Lovington area, Cities Service 


€ 





\I State was drilling below 


PRECISION. 
The Barton ENGINEERED FOR F on work in Lea County 
eliminates all th rincipal sources of costly and luded deep wildcat 3 miles southeast 


ral 


troublesome flow m irement problems 


r f Tulk-Wolfcamp field Texas Pacific Coal 
You can ... faster response & Oil Cr sne-Mill Unit, 32-15s-22e, wil 
throw away your m ry type meters...actually ‘ 700 ft 

. sustained accuracy 


, "] * re 


SOUTHEAST NEW MEXICO WILDCAT 
Barton dual stainless steel bellows are rupture- lowest maintenance FAILURES 

proof. Over-range damage is eliminated. The Cha nty: Stanolind Oi) & Gas ¢ 
Canyon Unit, 34-10s-3le, dry 
. [D 11,750 ft., elev. 4,341 ft., Pennsy! 
rugged, yet highly sensitive, insuring a long life vanian 9,212 ft., Mississippian 10,910 ft 

% , Devonian 11,605 ft 
of sustained accuracy with response that is vir- 

: oss ; ncent & Welch, Inc. | Fred M. Cassidy 
tually instantaneous COST-REDUCING 17 Je. dry, TD 9.336 ft., elev. 3,452 


Barton actuating element is more compact and 


14s-27e 
Pulsation dampener, adjustable externally, con- FEATURES... ft, Devonian 8,550 ft Ellenburge 
9 20 f 
trols rapidity of instrument response, eliminates 


pen flutter. Torque tube drive insures absence of © No Mercury 


leakage and friction for life of the meter, provid- 


Southern California Petroleum 





* No Seal Pots 


ing permanently a high degree of accuracy and 
sensitivity. The meter is completely self-draining * No Leveling 
or venting, eliminating the need for seal pots when © No Cleaning 


measuring wet gases 
Thousands of Barton instruments are now em- * No Over-range Damage 
ployed throughout industry, solving measurement 
problems by combining top performance with 
cost-cutting efficiency. Write for complete infor- 
mation today request Barton Bulletin 11C-4 


for measuring 


FLOW « LIQUID LEVEL « DIFFERENTIAL PRESSURE 


INSTRUMENT CORPORATION 


EASTERN AVENUE et SBOOCECES F2 CALIFORNIA 











“Please, no prompting! 
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| / 
Were Flattered to be 
ee | m ita ted 


thing so well, so new and orig- 

inal, that people want to copy (eal ; 
him. All of us at Winslow feel — 
highly flattered to realize that 

after all our years spent in 

preaching (and practicing) 

full-flow filtration, some very 

well-known competitors are 

beginning to echo our words. 

But when you want full-flow 

filters that catch and HOLD 

more dirt, there’s still one 

name, after twenty years of 

leadership, at the head of the 

list. It is Winslow. Write to us. 

Ask about our performance 


and our Warranty, famous for 





its Extra Protection! 


Winslow Engineering Company 4069 Hollis Street, Oakland 8, California 
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Why You 
CET 
BLACK-BUTY 


... the Quality Butyrate 
Plastic Pipe for 
SALT WATER DISPOSAL 


action of 

rrosive earth 
be 100 

tate butyrate 

1 specifications 

requirements 


nditions 


h inte 


raffin or minerals, 


og. Its smoot 

10es not collect pa 

so shut-downs for cleaning are 
Biack-Bury saves time ar 


solvent-we 


liminated 
nd money. Simple 


ding is positive, speeds installa 


on. Stringing and laying are faster, require 


no heavy equipmse 


BLACK-BUTY comes in Solvent Welded pipe sizes from ‘2° to 6 
in standard lengths of 20 feet 
Write for full details today 


Company 
3579 Touhy Avenue, Chicago 45, Illinois 
Member, Thermoplastic Pipe Standards Assn. 


462 


Corp. 1 Scully, 5-26s-29e 
ft., elev. 2,920 ft., 
ft., sand 2,798 ft 

F. Swain 1 Atwood, 11 
TD 226 ft 


ID 2,968 
lime 2,767 


dry, 
Delaware 


l6s-3S5e, dry, 


Texas Gulf Coast 





North Blue Ridge Field 
Records East Extension 


OUSTON.—Absolute open flow potential 
has been reported by J. R. Butler et al 
on 1 Mayfair Park, Inc., 3,300-ft. east ex- 
tension of North Blue Ridge Vicksburg field 
to mark the first producer for the field on 
the Harris County side. Open flow potential 
shows the well to be good for 11,000,000 
cu. ft. of gas per day with production of 
62.1°-gravity distillate under gas-liquid ratio 
of 23,000-1, tubing pressure of 2,719 psi 
Final perforations were reported with 48 
shots at 7,785-97 ft. Hole is bottomed at 
7,855 ft. with 5'4-in. production string ce- 
mented at 7,840 ft. Well lies 3,300 ft. east 
of 4 Evans-Bailey, nearest producer, one of 
4 oil producers in the Evans-Bailey tract and 
drilled by Johnny Mitchell. Current comple 
tion is on the TTRR Co. Sur., A-1023, Sec- 
tion 15, 400 ft. northeast of the Harris-Fort 
Bend County line 
Three miles northwest of Needville gas 
production and 4 miles northwest of Need- 
ville Townsite, Fort Bend County, Union 
Producing Co. has filed for permit to di- 
rectionally drill 1 Brinkmeyer as a 4,600-ft 
wildcat, just 100 ft. southeast of an old 
abandoned 6,131 ft. dry hole. The old failure 
was drilled by McKay in December 1944 
venture is on the H&TC RR Survey, 


Arkansas Fuel Oil Co., of Shreveport, have 
filed for deep test 1 J. H. Prigden, wildcat, 
DeWitt County, approximately 4 miles north- 
east of Thomaston. New wildcat location 
the SA&MG RR Survey, A-446. Wild- 
cat is proposed to total depth of 8,500 ft.; 
operations will begin immediately 

One mile west-northwest of nearest oil pro- 
duction in Fulshear field and 244 miles south 
of Katy in Fort Bend County, Sunray Oil 
Corp. has abandoned 1 Clyde Nelson after 
testing gas shows. Firm made hole to 
7,812 ft. and cemented 5'4-in. casing on 
bottom for completion attempt. Perforations 
at 7,691-97 ft. blew small amount of gas for 
about 4 hours on 8 hour 47 minutes drill- 
stem test. After block squeeze, test on re 
perforations at 7,422-28 ft., recovered 6,000 
ft. of gas-cut salt water, 500 ft. of water 
cushion, and 300 ft. of rat-hole mud. Well 
was abandoned after cement plug was spotted 
7,190-200 ft. with 95 


is on 


sacks 


TEXAS GULF COAST (DISTRICTS 2 AND 
3) SUCCESSFUL WILDCATS 
Western Natural Gas Co. 1 
St. San Antonio Bay Tr. 49, San Antonio 
Bay, TD 9,515 ft., open flow 3,400,000 
cu. ft. of gas per day, plus 203.5 bbls. of 
distillate, gas-oil ratio 


Calhoun County 


56.9° - gravity 
12,500:1 

Jackson County: Sam G. Harrison 1 Edwin 
L. Whisler et al, John Davis Survey, A-16, 
TD 6,609 ft., 69 bbl. of oil per day on 
§ /64-in. choke, gas-oil ratio 280:1 


TEXAS GULF COAST (DISTRICTS 2 AND 
3) WILDCAT FAILURES 

Brazos County: Liberty Work-Over & Drilling 

Co. 1 P. G. Longmire, Crawford Burnett 

Survey, TD dry, 3,043 ft 

DeWitt County: LaGloria 


Corp. 1 Mamie 


Heard, Wm. Dearduff Sur dry, TD 
8.010 ft 

Sun Oil Co. Bluntzer 
League and J. F 


9,252 ft 


McCrabb 
dry, TD 


heirs, John 
Kemper Sur., 


Triple A. Producing Co. B-1! 
James Parrott Sur., 


Fayette County 
Otto Steinhauser, 
dry, TD 2,379 ft 

Goliad County: 2nd M. FE 
Dallas Huskey et al 1 R. I 
James Calaghan Sur., A-81 
4,500 ft 

Dudley T 


Andrews Lid 
Wilkerson 
dry, TD 


Daugherty et al 1 J. M. Pettus 
C. M. Hyde Sur., dry, TD 5,132 ft 
Jackson County: Gravis & Mitchell 1 J. H 
McColloch, T. J. Reed Sur A-63, dry 
TD 6.000 ft 

Harris County: Oil & 
Inc. | Oil & Chemical 
H&TC RR Survey, A-445 
ft 

Polk County: Petroleum 
Ed Duff, Augustine 
dry, TD 4,255 ft 

Victoria County: 2nd M. FE 
1 Robert and Henry Alex, 
peda Sur., dry, TD 4,516 ft 

Taylor Oil & Gas Co. 1 Paul 

unit, J. Ricker Sur., A-284 
§,502 ft 
L. Woodman 1 Grace Gaffney, Juan 
Flores Su 4-29, dry, TD 5,800 ft 


Chemical Products, 
Products, Inc 

dry, TD 7,802 
Management Co. ! 
Viesca Sur., A-77 
Andrews, Lid 
Manuel Ze 


G. Conrad 
dry, TD 


Louisiana-Ark. 





Nacatoch Discovery Seen 
At Grogan Field Well 


HREVEPORT.—R. P. Bufkin has strong 
indications of a Nacatoch sand discovery 
in Grogan field, DeSoto Parish, western cen 
tral Louisiana. The oil gravity is 48° with 
apparently no formation water. Official test 
is to be taken shortly. The sand was hit at 
1,203 ft. and the well was taken to total 
depth of 1,245 ft. An estimated 42 ft. of 
saturated sand was logged. Four more loca 
tions have been staked in the area as a 
result of this indicated discovery. First pro 
duction from the Nacatoch in this area lies 
8% miles southwest. That discovery was off 
set in three directions and three other tests 
were drilled in the area with only one getting 
a show. The Nacatoch formation wedges out 
to the south in this area, as interpreted from 
previous wells correlated 
The month of October saw four new dis 
coveries for North Louisiana. The Texas Co 
completed its 1 J. C. Williams, Jr. in the 
Massive anhydrite opening a new pool in the 
Keithville area, Caddo Parish. Hunt Oil Co 
et al completed an oil discovery in Catahoula 
Parish at 70 Louisiana Delta for 133 bbl 
of oil daily from the Wilcox opening West 
Mitten Lakes field. Hunt also completed a 
La Salie Parish discovery in the Wilcox 
for 111 bbl. daily, opening Long Slough 
field. Carter Oil Co. completed 1 Crystal 
in Bossier Parish for 238 bbl. of condensate 
daily opening a new pool on the Cotton 
Valley flank 


Arkansas.—Kirby Petroleum Co. is drilling 
ahead at 2,936 ft. at 1 Southern Co., C SE 
SW NW 18-16s-14w, wildcat 254 miles west 
of Calion townsite in Union County, with 
production indicated on a 11-minute drill- 
stem test in the Tokio sand from 2,595-2,611 
ft. Recovery was 400 ft. of oil, no water. 


LOUISIANA WILDCAT FAILURES 

Bossier Parish: Atlantic Refining Co. 2 
Crystal Oi] & Refining Co., C NW SE 
SE 6-20n-13w, dry, TD 2,192 ft 
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/COMICE PEARS. 


FROM ROGUE RIV 


EARLY 


EXPRESS 
PREPAID 


AN APPRECIATED GIFT, 
Peors, creamy in 
make an 


luscious, large 
Comice texture, rich in 
juicy flavor unusual way to re 
member your customers, business associates, 
office personnel, field men in the oi! patch, 
salesmen and their families at Christmas time 
Carefully selected and individually wrapped, 
these world-fomous peors are delivered PRE 
PAID in colorful gift boxes to all U.S. Express 
Perfect arrival guaranteed. Gift card 
Send list, we do the rest. No 
C.0.D.’s or charge accounts, please 
DELIVERED PRICES (order by number) 
1—De Luxe Box (10 to 14 pears) $ 3.65 
2—De Luxe Box (17 to 19 pears) 
7—Asst. Fruit Chest (about 14 Ibs.) 
5—Asst. Fruit Basket (about 18 Ibs.) 


WRITE FOR FREE CATALOG 
Pinnacle Orchards 
Medford, Oregon 
RUSH FREE FULL-COLOR CATALOG TO 


points 
enclosed 


stamps 


469 Pir Se 


State 








Youve been 
IMUSSING 


unless you have been using “Tiger 
Tooth” Tong Dies. * And here’s a 
man who speaks with authority when 
he labels Web Wilson TIGER TOOTH 
Tong Dies as “mighty, mighty good.” 
* In fact, if you'll press him a little, 
Merrick Phelps will admit that TIGER 
TOOTH dies are the BEST, and 
what’s more, he'll prove it to you. * 
Maybe you ought to phone Phelps at 
Charter 7912 (or drop him a line at 
1518 Esperson Building, Houston), 
and have him explain why Web 
Wilson Tongs, Elevators and Hooks 
are just as good as TIGER TOOTH 
Tong Dies 
ing operations easier, safer and more 


1 will make your driil- 


economical 


NOVEMBER 


Catahoula Parish: Lee Ware, Jr. and Barnett 
Serio 1 Trisler, 4,600 ft. E and 660 ft 
S NWe 22-5n-6e, dry, TD 6,512 ft 

Franklin Parish: Bering Oil Co. 1 Mock, 
¢ SW NW SEI 16-1Sn-7e, dry, TD 
4,013 ft 


ARKANSAS SUCCESSFUL WILDCAT 
Union County: Carter Oil Co. | Wooley, 
532 ft. S and 650 ft. W NEc 28-18s-17w, 
pumped 63 bbl. of oil from Tuscaloosa 
at 3,104-08 ft.. TD 4,200 ft. (discovery 
tentatively called Schuler, South pool) 
ARKANSAS WILDCAT FAILURE 
Lafayette County: McAlester Fuel Co. et al 
| Burton Bros. “A C NE SW NE 


36-17s-25w, dry, TD 9,487 ft 


Southwest Texas 





Gas Discovery Potentialed 
In Jim Wells County 


eg S CHRISTI.—A new gas discovery, 
1 N. G. Norton, in Mary area, Jim 
Wells County has been potentialed by South 
Texas Oil & Gas Co. New discovery flowed 
an estimated 37,000,000 cu. ft. of gas per 
day through perforations shot at 4,670-80 ft., 
plus 12 bbl. of distillate per million cu. ft 
of gas, on open flow. On open hole test 
at 4,765-84 ft., recovery was dry gas through 
4-in. choke, under 340 psi. working pres- 
sure. Results of test perforations shot at 
4,765-84 ft., on drill-stem test, indicated 15 
ft. of gas sand. Company used a ‘4-in 
choke for the test, under working pressure of 
340 psi., with bottom-hole pressures; open 
2,200 psi. closed 2,200 psi. Seven minute 
drill-stem test at the same interval with 
packer set at 4,765 ft., recovery was 30 ft 
of distillate plus some gas, bottom-hole pres 
sures were: open 2,200 psi., closed 2,250 psi 
Company bottomed hole to total depth of 
5,765 ft. S¥2-in. production 
4,900 ft Operations are ap 
miles northeast of Alice, in 
Los Presnos de Abajo Grant, Section 6-A 
Open hole test of Alsaka Steamship Co 
ind Newman Bros. Drilling Co.’s G-3 South 
Texas Syndicate, produced a dual gas sand 
completion from the Wilcox sand at 5,313-19 
ft., and basal Wilcox at 6,134-52 ft. Open 
hole test in Wilcox through perforations shot 
at 5,313-19 ft., flowed 17,000,000 cu. ft. of 
gas per day, plus 16 bbl. of distillate per 
million cu. ft. of gas per day. Test was 
completed under a 2,100 psi. shut-in pressure 
Test of basal Wilcox was made through per 
forations shot at 6,134-52 ft., flow registered 
18,000,000 cu. ft. of gas per day, plus 10.5 
bbl. of distillate per million cu. ft. of gas 
Firm bottomed hole to total depth of 6,152 
ft. and cemented 5'2-in. production casing to 
6,152 ft. Wildcat is on the BS&FS Survey, 
Section 13 

S. H. Howell, Alice operator, is completing 
the | Emil E. Pillack, extension test to Bailey 
field, approximately 8 miles northeast of 
Alice, Jim Wells County. Operator test per- 
forations shot at 3,948-73 ft.. recovery was 
21,000,000 cu. ft. of gas per day, on open 
flow. New discovery was originally bottomed 
to total depth of 6,000 ft.: however, operator 
plugged back to make completion at the 
3 3 interval. Cores pulled at 3,960-75 


casing was 
cemented to 
proximately 4 


3948-73 ft 
ft., recovered gas in top and oil in bottom 
Information concerning casing 
been released by operator 
Richard King Farm Lots, 


of the core 
settings has not 
Discovery is on 
Block A 

New Kivlin 


sand discovery, the 2 K. J 


New ACME 


PROTECT-A-VALVE 








= i 


... the ‘Storm Door” 
for Gas Masks 


Now Acme introduces an auxiliary valve to solve the 
problems of frozen valves in sub-zero weather nd 
curled valves due to rubber solvents. Serving much the 
same as a storm door serves the home, the Protect 
Valve is designed for use with the Acme No. 6 face 
piece making it safe for use in temperatures as low 
as 50 degrees below zero. Write for complete details on 
this approved Acme development to overcome hazards of 
rubber-solvent atmospheres and to be ready for next 
winter’. freezing problems. 


ACME PROTECTION 
EQUIPMENT COMPANY 


3037 WEST LAKE STREET, CHICAGO 12, ILLINOIS 


INFERNO 


GAUGES 
LAST 


and 


LAST 


and < 


LAST & 


they are made of 
thicker glass, and 
because they are factory tested 
Inferno Bronze Reflex gauges 
tested to 2000 Ibs. for working 
pressure up to 350 Ibs.; Inferno 
Stainless Steel Reflex Gauges 
tested to 1000 Ibs. for working 
pressure up to 2500 Ibs. Writ 
for Bulletin No. 19B 


= INFERNO 
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4) WILDCAT FAILURES 


Gill 1 
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Katz 


dry 


County 
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County 


Green 


ID 4,827 


County 


County 
Charles 
4-7 


lind Oil 


Peters 


Rowan & 
H. Browr 
TD 
& Gas Co Chester 
Valverdo Sur., dry 
3 D. D. Heinen, ¢ 
ID 1,423 ft 
Hamon, ( 
“13688 
TD 4,810 ft 
Milam Drilling 
Albert Fisher 
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Hope & E. W 
John Rugley 
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ID 5,836 ft 
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Petroleum Co 
Cottle 


Lge 


READY TO SERVE YOU 
IN ALL PHASES OF YOUR 
CANADIAN OIL OPERATIONS 





for oil m 


* Credit for Financing 


Purposes 


* Foreign Exchange for 


Equipment 


* Letters of Credit 


* Information and Advice 


* Complete Oil Banking 


Services 


The 


llva 
i ] 


Dankers t 


Bank otf 
ualified and 
it the cor 
] 
i 


Doorn 


™BANKTORONTO 


Head Office, 


Toronto, 


Canada 


Jim Hogg County 
P. B. Harbinson, EF 
dry, TD 2,551 ft 

McMullen County: Kirkwood & Morgan, 
Inc. 1 H. D. and Sam Countiss, Thomas 
J. Hughes Sur., dry, TD 6,022 ft 

Geo. E. Farenthold 1 

Blanca Grant 


Daubert and Achning 1 


Sordo Grant Sec. 9 


Alfred 
rb 


Nueces County 
Koenig, Ca 
5,860 ft 

Heep Oil Corp. et al | 
Alto Subd., Sec. 187, dry, TD 7,317 ft 
Selby Walker Corp. 1 Edgar H. Linken 
h Roberts & White Subd., dry, TD 


sa dry 
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South Louisiana 





New Pay Opened in 
West White Lake Area 


N‘* ORLEANS.—In 

Lake area, Vermilion 

Calif las opened a pay 

State 2118, through perforations 8,860-80 

Flowing on 10/64-in 
296 bbl 


Dp 
psi 


West 
ish 


new 


the 


Par 
nia h 


White 
Union Oil 


at its 


choke 
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nitial pro 
gravity l 
daily tubing 
686-1 
back 
setting 
12-hour dr 
set on packer 
of 


gas-oil 


Gas 
12,692 
ft 


n asing 


pressure 
Drilled to 


9 400 


oil measured 
ft gged 
potential tes after 

9 
with 
well 


ratio 


operator to for 
QO Off 


1S li-stem 
at RRS 


flov 310 bbl. daily, tu 


pressure 


Unior 


ratio 610-1 
Co. has estimated 
Terrebonne Parish 
38-175-1 Re t 

ft 
vity distillate 
cu. ft. of daily « 16-in 
4.168 psi tubing pressure. Gas 
ired =41,502-1 Be 
has 7-in 


new 
at 
owing 
well 


gas 


asi ttomed at 


casing set at 


in. tubing swing 
Prior to ng 
perforated 


11,409-4] 


production test 
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Third Springer Sand Pool 
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Refining 
USC&GS 


Southeas 


Petroleum 


casing 


per 


test 


Nx 


got gas m c 


deepened 


oil 


i 


dt 


Dill 


y 


& 
TD 


& Bassett 
13-18n-Re 


Simon 
SE 


eek County 
Young, SW SEI 
3,055 ft 
Garvin County 
Cc SW SW 
int County 
Bartlett, 
5.866 ft 
County: Mack Oil Co 
NE 27-3s-4w, dry, 
Mazda Oil Corp 
26-28n-le, dry, 
James B. Templeton 
C. J. Stafford 1 Grieschen, NW 
NW 23-19n-2w, dry, TD 5,483 ft 
County: Continental Oil Co. | 
4." SE SE SW 16-6s-le, dry 
7.891 ft 
McClain County 


ere found in the discovery well but whict ( 


failed to make a well on production tests 
OKLAHOMA SUCCESSFUL WILDCATS 
Beaver County: Deep Rock Oil Corp 
Shaddin “A,” C NE NW 25-3n-24eCM 
pumped 102 bbl. of oil Morr 
7,316-22 ft. TD 8,431 ft 
Cleveland County: Randall 
Capehart, NW SW SF 
300 bbl. of 41°-gravity oil 
Wilcox 6,271-79 ft.. TD 6,279 
Tulsa County: L. B. Hansen and George 
Hastings 1 Moore, SE NE NW 36 
17n-14e, flowed 48 bbl oil from sand 
at 1,883-85 ft TD 1,885 
OKLAHOMA WILDCAT FAILURES 
ter County: H. fF 1 Arnold et 
NW NW NW 27 y, TD §,659 ft 


vod 


cation 


a w 


Slay 
ft 


Co. 1 
TD 9,900 


Oil 
dry 


on 

Superior 
27-4n-4w, 
Youngblood & Youngblood | 


Gr 
SW NE 4-27n-8w, dry, TD 


from 


¢ 
Morton 


flowed 


Virtrees 

TD 3,506 ft 
1 Schmidt 

TD 3,800 ft 
and 
NW 


R 
14-8n-le 
from 
ft 


Jefferson 
SW SE 
County 
SE SE NE 
Logan County 


second 


) ft 
Kay 


of 
gravity 
Gant 


ve 


‘ 


Gibson 
dr 


Carter 
Ss-lw The Texas Co 


RED? DEVIL 


SLUSH PUMP VALVES 


aS 6 
ery we 
of S6¢ 
througt 
NE NI 


Lindsa 


ly 
Phillips 


opene 


( 


For high pressure abrasive service 


rv 


ft 


ery 


In the manufacture of Red Devi! 
Valves, particular emphasis has beer 
given to HIGH PRESSURE ABRASIVE 
SERVICE at lowest possible operating 
costs. Their design sim 
plicity, having only 5 parts. Valve and 


is unique in 
Seat are drop forged for maximu 

x strength and processed for a deep high 

carbon case to withstand excessive abra 

sive action. Seat has the least possible 

fi 


ate 

the 
low restriction and flat surface on bottom provides 
easy removal with Valve Seat Puller. “Dia-TEX 
Inserts are Oil and Heat Resistant and can be re 
versed when worn on one side to double their long 


> >© 


“DIA-TEX” 
VALVE INSERT VALVE SEAT 


RED DEVIL VALVE SEAT PULLER 


Provides a fast and positive means for pulling badly stuck valve 


WOT 
rf 
F 

f 
bbl 


Br 


7 service life 


Write for Catalog No. P-110 


the cas 


hole 


stem 
while 
d 
west « 

the 
B 


oil 
f 
n 


Sar 


SPRING 


LOCK 
WASHER 


dee VALVE 


n-19w, ¢€ 
hita Cour 


previousl 


s southeast 
to 
bottom 
11,475 


i tota 


seats by gripping the bottom rim of the seat. Eliminates the expense 


+ 


and hazards of removing seats with a cutting torch. All parts are 
Write for Catalog No. P-111 


have in 
»duction 


made of highest grade alloy steel 
CONSULT YOUR COMPOSITE. For full information on Red 
Devil Valves, Pullers and other Products, see Composite 
Catalog or write for price catalogs noted above. Red 
Devil Products are available through your supply store 


d 
min 


OIL WELL MANUFACTURING CORP. 
6002 South Alameda St., Los Angeles 1, California 


1 and 


showings 








Features that male 


STANDARDAIRE 


Tick around the chocle 


1. Helical Gears of heat treated alloy 
steel hobbed and shaved to extreme 
accuracy for quiet operation, 


2. Pressure 
ovides positive 
ings and gears 


Lubrication System 
lubrication to all bear- 


5. Adapter Plates are furnished with 
one of a multiple of standard drillings for 
different pipe sizes 


6. Three-Point Mounting eliminates 
distortion of housing facilitates 
application 


7; Tapered Drive Shaft for accurate 
and positive connection of coupling or 
pu 

8. Sen. Wearing, Non-Leaking, 
balanced pressure labyrinth seals assure 
clean air at all times 


These Siandardaire Blower features, 


3. Axial Air Flow .. . the smooth, 
gradual delivery of air minimizes shock 
and sound pulsations . . . it's different in 
theory and performance. 


4. Oil Reservoir at the suction end of 
the blower helps to reduce oil temperature 
. holds adequate supply of oil. 


9. Anti-Friction Bearings with 
special thrust provisions assure long 
life under desired load and speed re- 
quirements 

10. Self-Centering Bearing Carriers 
prevent housing warpage and fix the 
clearance between rotors and housing. 
11. Rigid Shape Screw Type Rotors 
pull the air in gently and squeeze it out 
evenly and quietly designed for 
maximum pressures 

12. One-Piece Housing for strength, 
accuracy and stability of dimensions. 


time-tested in 


varied applications, assure superior performance and 





STAN DARDAIRE BLOWES 








NEW YORK 
466 


dependable operation. For further data write 


Read Standard Corporation, Dept. F-37, 
370 Lexington Ave., New York 17, N.Y 


BLOWER-STOKER DIVISION 


READ STANDARD 


CORPORATION 


LOS ANGELES 


| cu. ft. gas 





Morehead 
dry, TD 9,753 ft 
Osage County: Sand Springs Home | Osage, 
SE SE SW 29-26n-7e, dry, TD 2,860 ft 
Payne County: J. G. Catlett 1 Stephens, NE 
NE NE 24-20n-4e, dry, TD 4,027 ft 


Comm., C SE SW 25-7n-3w, 


Appalachian-Ohio 





Deep Logan Test 
Results in Dry Hole 


ITTSBURGH.—In 

County, West 
Gas Co. 9715 
elevation 1,177 ft 


Logan district, 
Hope 

County Coal 
, wildcat test was dry. Cor 
5,362 ft., Oriskany sand 5,400 
§,428 ft. TD 5,431 ft Triadelphia 
United Producing Co., Inc. 11-1922 
Creek Coal & Coke Co 


I ogan 
Natural 
Corp 


Virginia, 
Boone 


niferous lime 
district 
Buffalo 
. resulted in 4,206,000 
TD 3,674 ft. Harvey 
United Fuel Gas Co 
13,343,000 cu. ft. of gas in 
the Big lime, TD 1,880 ft Il was not 
shot. Harper district, Roane County, L. D 
Reed, 1 E. C. McMurray tested 2,000,000 cu 
ft. gas in the Salt sand, TD 1,796 ft 


Berea sand, 
district, eMing o County, 
6977 Fee gaged 


his w 


Maryland.—Garrett 
lumbian Carbon Co 
after acidizing, resulted in 
of gas, Onondaga 3,603 ft., 
gas 3,639-3,635 ft, TD 
Snee are running 
Heirs, at 6,970 ft 
Gas Co. | 
ft., after a 


County, Maryland: Co 
1-1510 D. Milton Riley 
762,000 cu, ft 
chert 3,619 ft 
3,924 ft. Eberly & 
casing in 1 McCullough 
Cumberland & Allegheny 
Swartzengruber is drilling at 120 
fishing job 


Pennsylvania.—!n 
ington 


Donegal Township, Wash 
Southwest Pennsylvania 
Taylorstown Natural Gas Co. 1 W. A. Me 
haffey, gaged 1,000,000 cu. ft. gas, Gordon 
sand, TD 2,460 ft. Unity Township, West 
moreland County, Peoples Natural Gas Co 
4003 A. J. Dotterway, is drilling at 8,636 ft 
and 4008 J. R. Frola, at 6,404 ft 


County 


WEST VIRGINIA WILDCAT FAILURE 
Hope Natural 
Coal Corp 
rniferous lime 
§ 400-28 ft 


Logan County, Logan district 
Gas Co. 9715 Boone Co 
dry, elevation 1,177 ft., Co 

$362 ft Oriskany 

ID 5,431 ft 


sand 


MARYLAND SUCCESSFUI 


Garrett County 


WILDCAT 
Columbian Carbon 
1-1510 D. Milton Riley, 762,000 cu. ft 
gas, Onondaga 3,603 ft., chert 3,619 ft 
3§ ft., TD 3,924 ft 


gas, 3,619 


OHIO 

Ray Penick et al. have extended Greer pool 
over into Knox Township, Holmes County 
% mile to the east with a producer on 
Clyde Stitzline, Section 25. Clinton sand at 
2,915-38 ft. and 2,952-61 ft. had a good show- 
ing of oil natural that increased to 70 bbl. in 
24 hours 120-qt. shot with 265,000 
cu. ft. gas 

In Mt. Zion pool, Mid East 3 Gladys Grit- 
fith, Section 17, with Clinton at 2,866-2,923 ft 
made 225 bbl. in 24 hours after a 150-qt. shot 

Willard Shrider 1 A. J. McConnell, Section 
6, Jefferson Township, Coshocton County, a 
wildcat, found two small oil showings in the 
Clinton, 3,396-3,443 ft. The test 
was shot with 110 qt. and made 542 bbl. in 
24 hours, but was plugged and abandoned 


after a 


logged at 


OHIO WILDCAT FAILURE 
Coshocton County, Jefferson Township: W. E 
Shrider et al. 1 A. J. McConnell, Sec. 6, 
Clinton 3,396-3,443 ft., TD 3,466 ft 
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LEADING PIPELINE and REFINING COMPANIES 
ACHIEVE THESE BIG ADVANTAGES using “TELEMATIC’ 


OPERATES 
UNDER ALL 
ATMOSPHERIC 
CONDITIONS / 


REMOTE READING LEVEL GAUGES! 


* Replaces slow, hazardous, hand gauging with fast, safe 
Telematic electro-mechanical gauging. Shows accurate 
levels of all types of tanks immediately on lite-up panel 
in control office. 
* Releases travelling manpower (2 men) otherwise 
needed for hand gauging. Reduces compensation costs 

* REDUCES FIRE AND EXPLOSION 

HAZARDS. EXPLOSION PROOF. 

UNDERWRITERS APPROVED. 

* Eliminates vapor losses due to open 

hatches. Handset telephone may be 

plugged in at any point along line. 

Telematic transmission system adapt- 

able to auxiliary equipment. Sotenstie dlenct 

* Write for proof of increased effi- reading gauge 

ciency and substantial savings. also available 


FULLY AUTOMATIC AccURATE TELEMATIC CORPORATION 


READINGS OF TANK LEVELS IN FEET— 9937 wy. LINCOLN AVE. CHICAGO 13, ILLINOIS, U.S.A 


INCHES—AND ONE-EIGHTH INCHES! 


TELEPHONE EAstgote 7-2440 














Cut those “Wildcat” drilling costs! 
In these days of high-climbing drilling costs, 
more important than ever to know that you 


ave when you log as you drill—with Geolograph! 


GEOLOGRAPH 


MECHANICAL WELL LOGGING SERVICE 
P.O. Box 1291+ Oklahoma City 1, Okla 


Farmington, New Mex.—tiberal, Kan.—Oklahoma City, Oklahoma 
Abilene, Houston, Odessa, Lubbock and Wichita Falls, Texas 
Bakersfield, Cal.—Shreveport and Baton Rouge, La. 


Casper, Wyo.—Glendive, Mont.—Sterling, Cole. 
~ Celgery and Edmonton, Alberta, Canada 





Regina, Saskatchewan, Canada 
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TeIstAw ay OLDEST Bayt 
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in 6 hours through 24/64-in. choke, for an 


| Rocky Mountain estimated flow of 150 bbl. of oil daily. The 

well is 1 Unit, SW NE NE 10-12n-103w 

fe) *d2) 394500 Sweetwater County, and is of importance as 
° one of the few Mesaverde producers in the 

Dawson Discovery Appears state. The well is being completed producing 


a « 
Diesel Units To Be Williston’s Best from the zone 6,534-44 ft. and in addition to 


the oil production the well made gas at the 


rate of 2,280,000 cu. ft. daily As a result of 
ENVER.—The latest discovery im the this 





discovery there was an extensive lease 

Montana portion of the Williston basin play throughout the Green River basin, with 

eee low cost ipparently be one of the best, follow- added interest in possible production from 
j ’ ing repo initial tests on the wildcat. The the Mesaverde zone 

solution : j ‘ | Oil Co. 21-33-B-NP, C NE NW Carter Oil Co.'s three important wildcats 

to all 3 f | AY 33-22n-4 Dawson County og mnes south- in the Uinta basin are still at testing stages 

: ; } est of Richey pool, where Shell made with no completion results. Each of the wells 

power pi 4 b, e first Williston basin discovery in Mon have had important oil shows, and may re 

: I ly reports from the wildcat’ indi- sult in a commercial discovery from the 

needs ate the well flowed oil at the rate of 1,675 basal Green River zone. Well 1 Joseph Smith, 

~ t f 49°-gravity oil per day from the CC SE SE 16-3s-Sw (USM), in the Flat Mesa 

)185-9,260 ft. The test followed a 3,00 area, blew out recently flowing approxi 

treatment of the lime zone. Casing mately 100 bbl. of heavily oil and gas-cut 

ted at 9,185 ft. in the wildcat and mud from the basal Green River between 

present test the zone 9,090-9,145 9,029-32 ft At 1 Elmer Moon, C SW SI 

srforated, with no reported results 8-4s-3w (USM) Antelope area, Duchesne 

test. Although Shell has not County, the operator is installing pump after 


| relea official information as to formations the well made 1 bbl. of oil and 3 bbl. of 
i mela a atelia fel g ind irrent testing, the production is now mud in 21 hours on swab. Producing zone in 
report om the Devonian formation, which the well is 6,529-54 ft. with the well plugge 
. . I “ plugged 
Standby Electric Service added importance as the Richey pt! back from 8,246 ft., total depth. At Walker 
duc ‘ completed in the Madison and Hollow, northeast of Red Wash field. Uintah 
© Nordberg 1, 2 and 3-cylinder Diese! Generator Sets liscoveries in the general Glendive-Cedar County, the company’s 1 Johnson, SW SW 
produce from 6 to 30 kilowatts. These sturdy, reliable ec area to the vuutheast were made 1! 8-7s-24e (SLM) has been plugged back to 
units are idea! for providing main or standby electric the o-Ordovician. With successful com 5,667 ft. and the operator is reported testing 
power for almost every need plet of the presen well there will be after the well made 2,500 ft. of 33.4°-gr avity 
scattered px 1 north-soutt oil on 2-hour drill-stem test 5,604-57 ft 
the we le of the Willisto 
interest in this WYOMING WILDCAT FAILURES 
e gravi higher than tha ' , 
& — ( ron ¢ mty: Wind River-Richard ig 
of the other Montana Willisto ; S Bwr-Sinand Ning 


Tt ' r ties h ind Calstar Petroleum Co. 1 UPRR 
c may y { gravities hay C NE 


5 ind lending |! NW 13-18n-85w, dry, TD 5,097 ft 
:0''th rod re mit ¢ nty: Far West Oil ¢ 
I » the ew producing to a 4 Ae NW 
Testing is continuing at the 
new 1 uncements of we 
[There a yresently two d 


Richey 


NW NI NI 
vildeal Uf 7,368 f 


flowed lou 1 Government SE SI 


I est the estima 2 w, dry, TD 9,034 ft 
© Nordberg Diese! Power Units offer from 10 to 45 ‘ b f oil per hour. Producing cap orp. and Republic Natura 
Government NE SW SW 


hp for a wide ronge of straight power requirements 
ID 6,294 ft 


n direct drive tch or stub shaft power 


toke-off 





muddy 


Pawnee Creek are ore GASOLINE 


inet coal aide oh a One GAUGING 

the J sand. South Texas is = PASTE 
te tye ie Tigra nf C FOR THE 
ae Giemeek Gas Ga Seah a = scone oe OIL GAUGER 
sand at | Sell, NE NE SW 


: . Gives accurate gauges 
Cheyenne County. On test 4 . of light hydrocarbons 
ool open | hour, the well t é (Butanes, gasoline, kerosene, 
’ ) f . { . crudes). Turns red on con- 
Nahin ; ¢ f und vas ' ' . J tact. Will not creep up 
Ea = - . a. o ° owe . ; ” “ gauge line 

wa 60 ft. of gas-cut salt water ‘ , . 
; . he D sand was found at 4,442 ft. This 
For Pumping V it is southeast of Gurley pool and north 
pool, both of which produce 
®@ Nordberg Diesel Pumping Units combine low cost, | f the D sand. The wildcat is on lands 
reliable power with efficient centrifueal pumps for fa by Ohio Oil Co., Chicago Corp.- 
practically all pumping jobs up to 3000 gpm Rey ¢ Natural Gas are now drilling a 
Idcats on a large spread of leases WATER FIND- 

ING PASTE 
Turns red on 


NORDBERG MFG. CO., Milwaukee, Wis. I hio. The company’s recently completed contact with wa- 


discovery southeast of the town ter level. Assures 
2D) A 
x ape inolind Oil & Gas Co.'s Mesaverde dis 


BETESERS SP eererre $s LAeGesy ) in the Middle Mountain area of Box 5415 
LINE OF HEAVY-DUTY DIESELS southwestern Wyoming flowed 39 bbl. of oil 


Write for literature. hrough eastern Cheyenne County acquired 


7) 
as a part of this exploratory pro- truer gauge 


W rite 


KOLOR KUT PRODUCTS CO. 


Houston 12, Texas 
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COLORADO SUCCESSFUL WILDCAT 

irfield County Greenbrier Oil Co l 
Deacon-Brown, SE SE NE 35-Ss-102w 
flowed est. 2,000 M.c.f. of gas per day 
from Morrison 6,060 ft., new pay TD 


ORS ft 


COLORADO WILDCAT FAILURES 

( ty: James M. Cline Oil C« 
SW NE SW 25-14s-94w, dry, TD 730 ft 
in County: Bay Petroleum Co. 1 Meis 
ner, NW NE SW 5-8n-S2w, dry, TD 


unty: Crusader Corp. 1 Sharp 
nment, NW SW _ SE 2-3n-101w 
ID 3,698 ft 

Corp. and Frontier Refining C« 

vernment, C SE NE 2-Sn-98w, tem 
suspended, TD 1,696 ft 

nty: Roden, Darden & McRaie 

NE SE SE 9-In-SSw, dry 


leum Co. 1 Anderson, SE SI 
SSw, dry, TD 5,448 ft 
unty: General Petroleum C« 
vernment, SE NE SW 
TD 3,223 ft 
1 Colorow Government, ¢ 
)-2n-97w, dry, TD 3,348 


WESTERN NEBRASKA WILDCAT 
FAILURES 
Northern Drilling & 
1 Barrett, NE NE NI 
TD 5,641 ft 
Suhr-Fiedler & Lock 
NW SW 7-6n-41w, dry 


Magnolia Petroleum ¢ 
NE NE l11-12n-47w, dry, TD 


i nty: Oil Hunters, Inc. 1 Stec 
SW NE NE 8-12n-34w, dry, TD 4,736 ft 
W vy County: J. E. Palensky & Sor 
Gel g, SE SE NE 25-4n-28u 
rD 3 ft 


K 


UTAH WILDCAT FAILURES 
( nty: Paul B. English and Byr: 
Rath, SE SE SW 18-26s-7 
ft 
in Continental Oil Co. 4 O 
SW NW SW 18-12s-25e (SLM 


3,498 ft 


NORTHERN NEW MEXICO 
SUCCESSFUL WILDCAT 
unty: Blackwood & Nichols 
») unit, NW SE NE 27-31n-7 
M.c.f. of gas daily from Dakota 
TD 8.108 ft 


MONTANA WILDCAT FAILURES 
County: The Texas Co. 1 NPG-NCT 
7, C SE SE 19-14n-SSe, drv, TD 10,805 
nty: The Texas Co. 1 Egger 
§ 7e, shut down, TD 5,377 
Two Hugh's Oil & Gas 
SE SE SE 30-36n-I« 


NORTH DAKOTA SUCCESSFUI 
WILDCAT 
iv Amerada Petroleum Cort 
Dakota I C NW NW ¢ 
pumped S0 bbl. of oi and 
water per day from Madison 
ew field, TD 8,928 ft., PBTD 


SOUTH DAKOTA WILDCAT FAILURE 


Benne ( ntvy: H. O. English 1 Kocer 
Cc SW n-36w, dry, TD 3,370 ft 
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For Safety Unsurpassed 


Safety SPINNING LINE 
and BREAKOUT CATHEADS 


The 
Model 
16-LH 
Non-Fouling 
Cathead 
THE OUTSTANDING CATHEAD OF TODAY AND TOMORROW 
Anti-Fouling Catline Spool Anti-Friction Bearings Throughout 
Completely Housed Friction Cathead as Recommended by Leading 
Simplicity of Design, Operation and Bearing Manufacturers 
Maintenance Cho'ce of Mechanical, Hydraulic or 
Double-Plate Clutch Air Controls 
AVAILABLE THROUGH YOUR FAVORITE SUPPLY STORE 
Representatives in All Fields 


Be Safety Wise — KelCo-ize 


BEN F. KELLEY CO., Inc. 


TULSA, OKLAHOMA 


SPINNING LINE CATHEADS ¢ BREAKOUT CATHEADS ¢ AIR OPERATED POWER SLIPS 
TUBING TONGS © SAFETY **€ POLISHED ROD CLAMPS 





SEND NOW FOR 


bie CATALOG W-52 


Colorful 28-page cata 
log of most advanced 
Wellcheckers and oi 
well metering equip 
ment. Largest Catalog 
of its kind. Just off th 
press. Get your copy 


today. 


CRUDE OIL METERING SPECIALISTS 
MANUFACTURING COMPANY 


2510 SOUTH BLVD. HOUSTON 6, TEX 
«s Christi, Midland, Kilgore, Tulsa, New Orleans, Los Angele 
Bakersfield, Casper, Calgary, (Alta.) 
ndustry Consultants, Apartado 1953, Caracas, Venezuela 
S. Stokvis & Sons, Inc 1 Battery Place, New York, N.Y 


469 











Federated Magnesium Anodes 
Cut Corrosion Losses 


Corrosion costs money. but corrosion losses can often be 
eliminated by using Federated Magnesium Anodes. 

Federated anodes fight corrosion in underground piping, 
tanks, or other buried metal structures... prevent oil, gas, 
and water leakages... protect surrounding equipment and 
property ... remove fire and explosion hazards. 


Federated Magnesium Anodes are high quality products 


with several exclusive features. Each has an electro-gal- | 


vanized spiral strip core chemically bonded to the magnesium 


alloy to assure perfect electrical contact between the metal of | 
the anode ur d the metal to he protec ted. The core extends 


the full length of the anode too. assuring uniform anode 
consumption. All connecting wire joints are silver-soldered 
for low resistance and high strength. 

Federated Magnesium Anodes are available in every 
standard size...a variety of special sizes can be had at 
little or no extra cost 

For techr I¢ al assistance with your corrosion problem, 
write Federated’s Corrosion Advisory Service. For a recent 
informative bulletin on Magnesium Anodes for Cathodic 
Protection. write Department OG. 

For magnesium anodes... for any non-ferrous metal or 
alloy ...see Federated first. 


* * . fmm 
Std Whials Dion |f=* 
“<@® 
AMERICAN SMELTING AND REFINING COMPANY 
120 Broadway, New York 5, N. Y. 











bre your DIL INVESTMENTS 


Closely Held on 
Family Owned 7 


We specialize in the making of oil loans 
and advising on the financial problems 
of independently owned oil and gas pro- 


ducing properties. 


C. LESLIE RICE, Jr. J. F. DOUGHERTY 
Vice President Vice President 


Oil Department 


Empire Crust Company 
7 WEST 5lst STREET 
at Rockefeller Center, New York, N. Y. 























LOS ANGELES 58, CALIFORNIA 


WESTERN INSOLATED WIRE CO. 
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Kansas 


New Mississippian Pool 
For East Kingman County 


PN pruenone R Mississippian reservoir is being 

extreme eastern Kingman 
County, near the Sedwick County line where 
Pabco Drilling Co. is testing its 1 Casley 
SW SW NW 11-28-S. The well flowed 72 
bt of oil in the first 6 hours following 
¢ from open hole at 3,797-3,801 
ft. No water was indicated. Top of the Missis 
ogged at 3,754 ft. Location ts 
Bartholomew area on the 


opened n 


dization 


sippian wa 
southwest { the 
nty line 
Ed Adair 
Shumway 


northert 


ind Lee Phillips are putting their 
wildcat north of the Sittner pool 
Stafford County, on the pump 
abbing tests of Arbuckle lime 
The well swabbed initially 

10 bbl. per hour, Following 
made 120 bbl. during the 
location is in the SW SW 


showings also have been en 
te another Stafford County wildcat 
Westgate-Greenland Oil Co. | Batchman, SW 
NE NE 9-23s-I14w, 6 miles northwest of St 
John, in the western part of the county 
Showings were in the Lansing-Kansas City 
through which casing has been run 
3,712 ft. Total depth is 4,058 ft. im 
Arbuckle lime, which failed to show Top 
of the Lansing was logged at 3,544 ft A 
60-minute drill-stem test at 3,656-76 ft. got 
80 ft. of gas, 60 ft. of oil-cut mud (30 
heavily cut), and 30 ft. of frothy oil. A 
lower in the pay at 3,690-3,718 ft. got 
f f gas-cut muddy oil and water 
Drilling Co. has a new Lansing 
ry in southeastern Reno County 
its | Nicklaus, SEc Lot 3, 3-26-4, 
swabbed 12 bbl. of net oil per hour in a 
6-hour test, and now is being put on the 
pump. Pay is open through casing perfora- 
ons at 3,249-51 ft. with top of the Lansing 
st 2.841 ft. The well did not show in the 
Arbuckle, topped at 4,213 ft. and drilled to 
4.243 ft. Location is east of production in 
the Hilger pool 
WILDCAT 
att Carey | Managhan 
SW SW SW 15-2s-27w, pumped 24 bblI 
of oil from Lansing-Kansas City 3,514 
606 ft. TD 4,015 ft. (opens Manag 


KANSAS SUCCESSFUL 


Dec County: E. K 


KANSAS WILDCAT FAILURES 
wley County: C. L. Carlock 1 Logan, SI 
NE NE 7-32s-4e, dry, TD 2,012 ft 


AVAILABLE AGAIN! 
in 


+ MT4 
Metal cabinet 
map file with 
locking doors. 112 
tilting tubes. Easy 
; to file and find 
Ideal for home maps, tracings to 
and field offices. 69”. 

PATENT NO. 1610368 Other Patents Pending 


SCOTT-RICE COMPANY 
610 S. Main Tulsa 3, Okla, 














VOVEMBER 


K. T. Wiedemann | Ryding, NW NW NW 
3-30s-7e, dry, TD 2,955 ft 
Spencer & Tobias | Gotlob, NE NE SW 
2-34s-3e, dry, TD 3,404 ft 
Decatur County: H. Gore | Boland, NE NE 
NE 15-Ss-27w, dry, TD 3,884 ft 
Ellis County: Imperial Petroleum | Kroeger, 
NE NE NE 31-13s-20w, dry, TD 3,988 ft 
Graham County: H. Gore 1 DeSaire, NW 
NW SE 33-8s-22w, dry, TD 3,941 ft. 
Jones, Shelburne & Farmer | Drassfield, 
NE NE SE 2-10s-22w, dry, TD 3,950 ft 
Hodgeman County: GMR et al | Hartley, 
NE NE NE 2-22s-25w, dry, TD 4,641 ft 
Marion County: Aladdin 1 Stenzel, SW SE 
NW 18-19s-Se, dry, TD 2,532 ft 
Meade County: Deep Rock Oil 
Adams “B,” C NW NE 
dry, TD 6,296 ft 
McPherson County: Anschutz-Sam Pack 1-A 
Mitchell, SW SW SE 27-20s-4w, dry, 
TD 3,885 ft 
Pawnee County: M. B. Armer 1-A English, 
CSL SW NE 1-2ls-iSw, dry, TD 3,765 
it 
Rush County: D. R. Lauck | West, SE SE 
NE 6-19s-19w, dry, D 4,180 ft 
Sumner County: W. L. Hartman | Hamilton 
NW NW SE 6-31s-4w, dry, TD 4,742 ft 
Wallace County: Rexall et al | Hill, C SW 
SE 36-11s-42w, dry, TD 5,215 ft 


Corp. 1 
16-35s-29w 


Central Area 





ILLINOIS 

Ashland Oil & Refining Co. is putting its 
new Waltersburg discovery well northeast of 
Maunie, in White County, on the pump for 
completion following swabbing tests in which 
the well produced at an average rate of 12 
bbl. of oil per hour. The well, 1 Bingham 
heirs, SW NW SE 19-5s-l4w, is % mile 
from two small lime producers and 12 miles 
from other production in the Maunie field, 9 
miles east of Carmi. Pay is at 2,302-13 ft. A 
west offset is drilling. 

Illinois Mid-Continent Co. is opening two 
new pay zones for the Goldengate area at 
its 1 Locke, NW NW SE 17-2s-9e, 2 miles 
southwest of the town of Goldengate. Testing 
McClosky lime, opposite which casing is per- 
forated at 3,367-71 ft., the well swabbed 1 
bbl. of oil per hour natural. Following acid- 
ation, it “kicked off” and started to flow. 
Production also has been indicated in O'Hara 
lime, the other new pay zone, which will be 
ypened later. A drill-stem in this zone while 
hole was being drilled yielded 2,140 ft. of 
ol and 120 ft. of oil-cut mud 


INDIANA 

Stanley T. Welch and associates are open- 
ng another new pool in southern Vander- 
burgh County, miles south of Evansville, 
ut their 1 Kuester, SE SE SE 35-7s-liw, 
which swabbed 72 bbi. of net oil with 24 
bbl. of water per day from McClosky lime 
at 2,476-85 ft. The well is being put on the 
pump for completion. The discovery is the 
third this year in the immediate area, lo- 
cated just across the Ohio River from Hen- 
derson, in Henderson County, Kentucky 

Affeld Oil Co. 1 Starrett, NE NE SE 20- 
‘4 mile northeast of production of 
the Monroe City pool, 2 miles southeast of 
Monroe City, filled 800 ft. of clean oi! and 
290 ft. of mud-cut oil in a 60-minute drill 
stem test of Rosiclare lime at 1,397-1,401 
ft. No water was indicated. Casing has been 
run for completion 


n-8w 


FASTERN KENTUCKY 
In the Martin County sector of Big Sandy 
gas field, United Fuel Gas Co. have a dually 








Styles illustrated 


$27 Jacket 528 Pants 557 Hat 


Protective Clothing 
by 


* Positively not affected by grease, 
oil or gasoline 
*Highly resistant to all 
chemical solutions 
* Positively will not blister, crack or 
t 


* Tough as mulehide, wears like iron 
* Resists scuffing, scraping, even snag- 
ging 


All Sawyer protective clothing is made 
with top quality base fabric, satwration- 
coated with 6 coats of genuine DuPont 
Neoprene Latex*. 

Also: Three-quarter and long coats, 
coveralls and many other styles. All 
clothing made in black and yellow. 


*Sewyer fabrics ore cocted by The Brunsene 
Compony, a division of 


THE H.M.SAWYER 
& SON CO, 


CAMBRIDGE 
MASSACHUSETT 





A Powerful Aid to 
Oil & Gas Industry 


completed gas well at their 71 Federal Gas, 
Oil & Coal Co. Production was obtained 
from the Big lime and the Devonian black 
shale with a combined open flow of 573,000 
cu. ft. of gas daily at a total depth of 3,464 
ft 

In western Elliott County 1-S-75 Raymond 
Long et al are running casing at a total depth 
of 1,185 ft. to shut off water found in the 
Corniferous lime at 1,175 ft. wah top re 
ported at 1,165 ft. Operators are running 
casing prior to deepening to possible pays 


MICHIGAN 


Lawrence County: N. Appleby | Cooley, NW 
NE NW 8-3n-llw, dry, TD 1,879 ft. 
Marion County: Homer Luttrell 1 Robb et al, 

SW NW SE 18-4n-3e, dry, TD 2,275 ft 
Montgomery County: L. Marsch 2 Doyle, 
NW SE SE 21-10n-4w, dry, TD 603 ft 
Moultrie County: E. A. Obering 1 Me 
Reynolds, NE NE SW 18-l4n-4e, dry, 
ID 3,494 ft ; 
Shelby County: Earl Landon ! Stewart, SE 
SW SW 35-1i4n-2e, dry, TD 1,325 ft. 
Wabash County: J. S. Young, Jr. 1 Fox, 
NE NW NE 20-In-llw, dry, TD 2,214 
ft 


Last reported pump testing at the Lud 
Segerlund | Caner et al, NE NE NE II 
19n-Sw, Greenwood Township wildcat, Clare 


INDIANA SUCCESSFUL WILDCAT 
Posey County: Carter Oil Co. | Rowe heirs, 
County, showed this Dundee well to be SE NE NE NW 24-7s-l4w. IP 40 bbl 
of & bbi lower Renault 2,854-60 ft.. TD 3,151 ft 
(extends Mount Vernon pool) 


@ Gives Greater Service 
NON-CORROSIVE not affected by 
mineral deposits . . . entire system of pipe 


4 : pumping and flowing at the rate 
line is possible using plastic connections. : y 


of fluid an hour » of which was water 
@ More Convenient to Use The water showing at this wildcat discovery : ; 
Not affected by low temperatures—use ippears to have been on a steady increase INDIANA WILDCAT FAILURES 

above or below ground . . . no special since well was acidized with 1,000 gal. at its Daviess County: F. L. Burkhart | Callahan, 
equipment to install weighs about total depth, 4,064 ft., exactly 12 ft. in the SE SE NW 5-Sn-Sw, dry, TD S80 ft 

1/12th of steel pipe Dundee horizon. This increasing amount of Dubois County: George & Wrather | Jasper, 
wate plus the general performance of the SW SW SW 17-Is-4w. dry, TD 488 ft 
Gibson County: George & Wrather 1 Holz 
NW NW SW 18-3s-9w, dry, TD 


@ More Economical 

Saves labor costs . - Savesstorage space increased alarm in industry circles. However meyer 
a transportation conte. . Reo rotary ig had been moved this week to 2,0 ft 

— make-up time .. . saves on stringing the south 40-acre offset, Segerlund’s | Kuehl, Posey County: T. & H. ¢ orp. | Smith, SW 

rime siaaiiicdl ees salvage costs NE SE NE 11-19n-Sw, and location had SW NE 6-2s-llw, dry, TD 4,300 ft 

e Standard Pipe Sizes & Fittings been staked for the direct north 40-acre off (geological wildcat Owensville North 

set, in th SE SE 2-19n-Sw wo!) 

@ Standard Wall Thicknesses reece ss On | Pipkin, SE SW NW 35- 

@ Superlon Pipe has many uses ILLINOIS WILDCAT FAILURES 6s-l2w. dry, TD 2.746 ft 

irk County: W. Mathis 1 Hopkins, SW Bayer Petroleum Co. et al | Hastings, NW 
NW SW 28-9n-I4w, dry, TD 693 ft NE NE 10-8s-l4w. dry. TD 3.077 ft 


ryette County: Homer Luttrell | Magnus, Spencer ou WwW Schuller 1 Richard 
SUPERIOR PLASTICS, INC. DEPT. P SE 27-Sn-3¢, dry, TD 2,024 ft. nen SE ING Sinton dex Sasa 


well since it was acidized has been causing 








Write For Complete Information 


e, ¢ . 
410-430 N. Oakley Blvd., Chicago 12, Ill ‘sy ounty: Walker Oil Co. 1 Gunn, Nk ft 
22-7n-14w, dry, TD 1,000 ft lippecanoe County: J. L. Hassett | Summers 
ffith 1 Hartrich, SE NE SE 3 NE NE NW 13-21n-4w, dry, TD 1,320 
dry, TD 2,867 ft ft 


n, SE NW NW 20-6s-4w, dry, TD 875 

















AVAILABLE FOR LICENSE 


uniform quality 


lasting dependability U.S. PATENT No. 2582459—COMPO- 


SITION FOR OIL WELL CEMENTING 


Improved oil well cementing composition con- 
taining: 


Portland cement 


0.1 - 1.0% water-soluble salt of lignin sulfonic 


PHOENIX oe 
Drop Forged 5.0 - 35% colloidal clay 


FLANGES 


Non-exclusive licenses under this patent are 


Drop forged of mild steel, especially suited to welding or available to interested companies. 

machining, Phoenix Flanges meet ASA requirements and 

ASME and ASTM specifications Available in a wide 

range of styles and sizes. Write for free catalog on the 

dependable Phoenix line today! Standard Oil Development Company 
P.O. Box 243 


Elizabeth B, New Jersey 


Flange & Hook Division 


PHOENIX MANUFACTURING COMPANY 


Cotasauqua, Pa. Joliet, ilinols 
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Vanderburgh County 
| Lutz, NW NE 
ID 2,695 ft 


Farm 
19-4s-llw, 


Indiana 
SW 


WESTERN KENTUCKY SUCCESSFUL 
WILDCATS 
Hopkins County: The Texas Co 
N'2 NE SW NE 8-L-25, I? 7 bbl., Paint 
Creek 2,110-15 ft. TD 3,524 ft. (dis- 
covery well Old Salem pool) 

George Hoffman and Basin Drilling Co. 
et al 1 Hobgood-Lafitte. NE NW NE 
NW 13-L-26, IP 32 bbl., Aux Vases 
2,666-72 ft.. TD 2,775 ft. (discovery well 
Pond River East pool) 


WESTERN KENTUCKY WILDCAT 
FAILURES 
Ryer et al 1 
22-Q-28, dry, TD 


Foster, 
1,802 


ess County: C. ¢ 
SW SW SE SI 
tt 
elmont Oil Co. 1 Ballard, NW 
17-0-26 ID 2,427 ft 
County: Iglehart Drilling Co 1 
r-Gentry, § NE NE NW 19- 


NW SI 
dry 


484) 


nued on page 


California 


Fault-Block Discovery 
Completed in Cuyama Valley 


Bye \NGELES.—Richfield Oil Corp 
fe d 


scovery in the Cuyama 


has 


mile 
Rancl 


\ producer 
w produce 


east of the southern 
Santa Barbara 
designated Bus 
near the line of 
completed fo 


field in 


west 
It was 
and 
48 64-in 
3.600-3.674 ft 
drilled a dry 
field and the 
that the dis 
igaimst a fault 
Cuyama 
u Central field 
Seaboard Oil Co. in 
field 


39.5 -gravity oil 
through a 
cen nterval 
iad previously 
Ranch 


is assumed 


ssell 


mulation 
i ) . 
discovery in the 
yama was 
May 
with 


thi 
sis a 


one well 
| a small pumper 


een searching for oil in 


made its discovery for many 
four dry holes before 


ats are esently drilling in 
\ fourth 


southeastern 


will get under 
end of the 
Co. spuds the Signal 

19-9n-25w This test 
th considerable interest 
little 


several 


een relatively pros 


ulthough com 
wldings there Superior 
in unsuccessful deep 


the Texaco loca 

terest is 
lifornia’s 7D 
Buena Vista 


he lower 


centered on 
Sec 
Standard 
Etchegoin 


wildcat im 
area 
above 

well 


section in this 


of clean oil and 
of the county 
staked 


location 


location for a 
and a little 
the DiGiorgio 1 
s-29e, which pumped about 
7°-gravity oil on comple 
now idle. Producing in 


west 


pumper 


VEMBER 1952 


Bureau, 
dry, 


1 Eastwood, 


terval was 4,842-4,921 ft., 
schist located at 4,916 ft. 

Richfield Oil Corp. continues to work on 
its KCL D 16-28 in the Wheeler Ridge area 
of Kern County, Section 28-l1n-20w, a 
southeasterly offset to its Eocene discovery 
of a few months ago. A fishing job has 
tied up drilling operations, but the well is 
now being deepened below 11,800 ft 


with top of the 


CALIFORNIA WILDCAT FAILURES 
Colusa County, Davis Ranch area: Humble 
Oil & Refining Co. 1 O. P. Davis, 30 
1Sn-Iw, dry, TD 7,500 ft., elev. 44 ft 
Kern County, Bowerbank area: E. A. Bender 
1! Salisbury, 7-29s-24e, dry, TD 4,760 
ft., elev. 278 ft 
Fruitvale area: W. R. Whittaker Co., Ltd 
1 Whittaker, 11-29s-27e, dry, Fairhaven 
2,855 ft., TD 2,901 ft, elev. 443 ft 


McDonald Anticline area: Ferguson & Bos 


Mud System furnished by S&R Pierce Junction Field, Houston 


worth 2 Layman B, 18-28s-20e, dry, TD 
2,556 ft., elev. 954 ft 

Midway Sunset area: General 
Corp. 43 Globe, 15-3is-22e, 
6,054 ft., elev. 1,507 ft. 

Rosedale area: Standard Oil Co. 84 KCI 
30, 33-28s-26e, dry, TD 8,002 ft., elev 
364 ft. 

Los Angeles County, Santa Fe Springs area 
Albercalif Petroleum, Ltd. 1 Accarius, 
32-2s-llw, dry, Meyer 4,912 ft., TD 5,200 
ft. elev. 171 ft. 

Saugus area: Superior Oil Co, 48-21 N. I 
& F., 21-4n-l6ow, dry, TD 13,553 ft 
Sutter County, Marysville area: Richfield Oil 
Corp. B-2 Butte Comm., 22-l6n-2e, dry, 

ID 3,900 ft., elev. 171 ft 

Ventura County, Aliso Canyon area: Union 
Oil Co. X-9 Ex-Mission, 24-4n-22w 
dry, TD 2,891 ft., elev. 1,434 ft 

Santa Paula area: Neaves Petroleum De 


Petroleum 
dry, TD 


Texos 


S&R MUD PIT 


Hundreds of S&R Mud Pits are in 
use by operators throughout the 
Oil Industry. S&R Mud Pits are prac- 
tically indestructible with any 
reasonable care in loading and 
transporting, they will give years 


of service. 


Standard pits are 6’ deep, 30’ 
long, 7'6” wide and have a ca- 
pacity of 234 barrels. Bottoms are 
1/4” steel plate; sides of 3/16” or 
1/4” as specified. Heavy reinforc- 
ing... 3” channel iron ribs on 36” 
centers... provides utmost strength 
and rigidity along the sides. Top 
cross braces are above the mud 
level in the tank, so that the interior 


is absolutely free of obstruction. A 
clean-out plate is furnished at one 
end. 

S&R Steel Mud Pits are skidded 
on 6” H-Beams, with heavy cross- 
braces along the length. Skids are 
8’ wide and 33’ long; the pits may 
be hauled on any standard oil field 
trailer. Beams are recessed at each 
end, so that the winch line may be 
snubbed or wrapped around the 
ends of the braces for speed, safety 
and convenience in loading and 
unloading. 

Write for further information and 
catalog. 





S&R TOOL AND SUPPLY CO. 


P. O. Box 1755 
Houston, Texas 


155 McCarty 


Export: 42 Broadway, New York 4, N. Y. 











ROTARY RIGS OPERATING IN UNITED STATES 


MAY, | JUN. | JUL | AUG | SEP | OCT | NOV. 


WEEKLY COMPLETIONS 





WILDCATS 





CURRENT STATISTIC 


EXPLORATION 
WEEKLY WELL COMPLETIONS . . .. WEEK ENDED NOVEMBER 8, 1952 


Total of all wells— ————Wildcat completions and discoveries 
Cumulative total, 1952 
Comp. Oi] Gas Dry Footage 52 Oil Dist. Gas Dry Tota Oil Dist. Gas Dry Total 
New York 23,500 173 < ) ( 0 
Pennsylvania 
West Virginia 
Ohio 
Indiar 
Kent icky 
Illinois 
Michigar 


nsas 








1 Central (Dist. 7-B & 9) 
Dist. 7 & 
Panhandle (Dist 
(Dist 
(Dp 
Dist 


rado-Utal ! 2 2 58,212 
ew Mexic 21 7,734 
California d Z i 3,182 
North Dakota ; 7,560 
Miscellaneous (Md 2 l 7,294 2 2 2 49 
Unitec ta 3 3,429,220 39.S2€ 2 7,442 8,919 
previous € 73 3,493, 910 234 .256 8,702 
Novembe 3 


3,556,185 3 SS 201 ‘ 7,227 8,851 
wells 
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CURRENT STATISTICS PRODUCTION 
--- 1951 ROTARY RIGS OPERATING IN W. TEXAS AND NEW MEXICO 1952 








MAR. | APR. | _| JUN. | JUL. ocT. 





ROTARY RIGS OPERATING IN KANSAS AND OKLAHOMA 





FEB | may | Jun | suc | AUG | SEP 


mmm 195! INDICATED CRUDE - OIL_ IMPORTS 


BARRELS PER DAY 


THOUSANDS OF 


TT. 


= | MAR. | APR. | MAY | JUN. | AUG. | SEP | OCT NOV 


CRUDE - OIL PRODUCTION —— 1982 





DAILY AVERAGE PRODUCTION FOR WEEK 


———November 8, 1952 
Lease Nov. 1 
Crude oil condensate Total total 
3,200 3.200 3,100 
200 75.800 76,050 
S50 987,550 Y80 20k 


87,300 87 306 





7.800 $8,000) 
pe 1,525 1,52 
3.700 163.700 168,700 CRUDE - OilL STOCKS nn oe 
3700 33,700 3,600 : 
7,000 337,000 


200 31.200 
7.900 28.800 676.700 77 
850 2,250 112,100 §50 
Os0 2 564,600 225 
O00 38,000 4 
1,150 ( 94,900 45 
OOO >® OOO 27,500 


800 800 700 |___— JAN. |FEB./MAR APR | 








( 2,650 
3) 534,600 CRUDE-OIL STOCKS BY STATES OF ORIGIN* 
7< o4 ‘ 2 450 (Thousands of barrels) 
7.300 Nov. 1,°52 Oct.2 
179,875 3,700 Pennsylvania Grade 2,198 221 044 
19.175 500 Othe Appalachian 1,984 8 668 
281,300 277,275 Iilinois, Indiana, Michigan 12,220 3.064 
54,400 51,775 Arkansas 2,918 1 
138,275 Louisiana 16,162 
256.700 - North 2.467 
118,725 2 Gulf 13,595 
184,500 78, Mississippi 2,993 
050.050 1 New Mexico 7.578 
650 3 191,950 Oklahoma and Kansas 37 866 
650 he 80,675 82,351 Texas 129.891 
700 5.700 600 East Texas proper 12,393 
> OM 196,000 196,00 West Texas 89.040 
Ooo 10.000 6500 Texas Gulf 26,186 
Other Texas 32,272 
6,561,975 78.400 6,640,375 6,541,300 Rocky Mountain 15,120 
us week, up 99.075 California 
146,975 146,975 210,675 Foreign 8.011 
anuary 1-November 8 1.938,956,450 bbi = 
(crude plus cond.) *1,921,736,350 bbi Tota 268,535 


450 bbl. condensate ireau of Mines. Not comparable with current 


MBER » 1952 





REFINING 


|PER CENT YIELD 


hid 


PER CENT YIELD 





o oa= 180) 


es e@ @ 


MILLIONS OF 8705) 


REFINERY 


REFINERY YIELD 


RUNS 


JAN.|FEB|MAR_ APR. MAY/JUN. |JUL. |AUG.|SEP. |OCT. |NOV. |OEC 
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ao 
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ln 
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GASOLINE STOCKS 


-- 60 


WICCTONS OF Bat 


STOCKS: CRUDE AND FOUR MAJOR PRODUCTS 


CURRENT STATISTICS 





— 1952 


JUN.JUL.. |AUG.| SEP. | OCT. NOV/DEC 





=——— 1952 


JAN. |FEB.|MAR.| APR. |MAY | JUN. | JUL. AUG/SEP. |OCT. INOV. [DEC 


195 


4 


“—“TWICLIONS OF BBL 


[ 


District 


Appala 
District 
Distr ? 

Ind., Til., Ky 

Okla 

Inland Te 

Texas G 

La. Gulf Coast 

N. La. and Ark 

Rocky Mountair 
New Mexico 
Other Rocky 

California 


xas 


Nov 
Nov 
Nov 


Kans., Mo 


ilf Coast 


Mtr 


DISTILLATE STOCKS 


ins 


g natural blended 


3383.9 


3,069.9 


a= 1992 





~-- 195! 


1951 


KEROSINE STOCKS 


1952 


RESIDUAL FUEL-OIL STOCKS 


A.P.I. REFINERY REPORT, NOVEMBER 8 


(Thousands 


Daily 
Gaso 


average production 
Kero Dist Resid 
408.9 16 272 250.0 


11.1 


1S 


1,482.3 


69.6 9 


1.211 
1,415.3 217 


410.4 1,340.0 1,296.6 


Finished 


Gaso 


29 _ 897 


t.RIB 
1,591 
28.039 
11,494 
4.580 
17,976 
6,336 
2 664 
130 
3,099 
14,730 
121,374 
120,563 
119.559 


and unfinished 


of barrels) 


Stocks 
Kero 
14,849 


Dist 


43,183 


S68 1,739 
654 
22,506 
3,629 
7699 

5,065 

589 4,903 
993 


325 
281 
2,046 

SOY 


3 
683 
67 


134 


355 12.750 


405 2 


120,146 
20,267 
109,743 


3.383 
760 


260 


tAt refineries, 


Bureau 


Daily 
Resid 
12,286 


1,02 
743 
372 

6,300 

1,676 

1,219 

8.075 

1,890 


4 


288 


109 

963 
19,681 991 
§3,602 6,609 
$3,292 


49,244 


bulk terminals 


THE Of 


avg. runs 


m 


f Mines. November 1951 
Daily average production 


Kero Dist Resid 


46.9 279.8 232 


Gaso 
402.5 
5.6 16.4 
7.0 9.6 
76.9 
17.5 
12.0 
90 
143 


219.9 


ransit, and in pipe lines 
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CURRENT STATISTICS 


MARKETS 





: 
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OCLLARS PER BARREL 
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JFMAMJJASOND 
1949 





PRODUCT REALIZATION 
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19590 


ee EE 


POSTED CRUDE PRICES: m 


| 
i 


FMAMJJASON OD 
19 Si 





FMAMJJASONOD 
1952 





In this trend chart refinery realization is based on average Mid-Conti- 
nent grade crude oil (not 38° gravity only) and average prices for 
and Gas Journal basis 
Refinery yields confined to gasoline, kerosine, 


refinery products as published in The Oil 


Oklahoma (Group 3). 


REPRESENTATIVE 
sentative spot-market quotations of leading suppliers as of November 12, 
plant for tank-car shipments in cents per gallon, except for residual fuel oil 
in cents per pound 


are f.o.b 


which shows the price per barrel and wax 


GASOLINE, 


Regular gasoline, 80-82 octane 
Premium gasoline, 86-88 octane 
42-44 w.w. kerosine 

No. 2 straw fuel oil 

No. 6 residual 


NATURAL GASOLINE 
North 
Texas 
6% 
7.75 


N. La 
6% 
8.0 


Group 3 

26-70 6% 
18-55 8.25 

LUBRICATING OILS 

South Texas 

No. 2-3 neutral 
No. 3-4 neutral 

5-6 neutral 


Grade 
Grade 


13-13.5 
16 
18-19 


200 vis 
750 vis., 
2,000 No 


R! 
r the 


For 


ditiona 


PORTS and north 
rn states indicate that the cold- 


little strength 


from northern 
easte 
weather is giving a 
light-fuel market 
the country as a whole, this ad 
demand resulted in 
son's first reduction in distillate stocks 
the week November |! 
Decreases were reported for all dis- 
tricts except California. Combined re 
or Districts 1 and 3 totaled 
Stocks in District 2 were 
down 336.000 bbl 

Total distillate stocks on 
| were 8.9 per cent greater than at the 
same time last year. Combined stocks in 
Districts | and 2 were 6.9 per cent 
larger than year. A gain of 
per cent was reported for District 2 
Distillate stocks in California were up 
3,410,000 bbl. or about 36 per cent 

New York Harbor prices for No. 2 
are a little firmer than a 
Some material still is available in 
lots at a low of 9.45 
compared with a low the pre- 


the sea 


during ended 


ductions for 
900,000 bbl 


November 


last 5.3 


fuel week 
ago 
barge cents a 


gallon 


NOVEMBER 


KEROSINE, 
Mid-Continent 


QUOTATIONS 


1952. Fig- 


AND FUEL OILS 
New York 
Harbor (barge) 
12.125-12.75 10%-11 
13.25-14.0 11%-12 
10.45-10.65 ce) 
9 45-9.65 R-8.25 
$2.00-2.25 $1.50-1.75 


Texas 
Group 3 Gulf Coast 
10%-10% 
11%-11% 
8%-9 
7%-8 
$0.85-1.00 


LUBRICATING OILS 
Mid-Continent 


Dd bright stock 
3 neutral, 0-10 pp 


150-160 
200 


VIS., 


No 


9*<_97 


13-15 


0-10 pp 
vis., 


Western Pennsylvania 
vis., 10 p.t. bright stock 
0 p.t. neutral 

WAX 
Mid-Continent 
A.M.P. 


145-155 
180 vis., 


32.5 
31.5 


132-134 $5 


ceding week of 9.4 cents and the ceil- 
ing price of 9.65 cents. 

Heavy-fuel markets continued soft in 
all areas east of California. Very little 
open-market activity has been reported 
in New York Harbor for the past sev- 
eral days, but some barge-lot material 
is still available at $2.00 compared with 
normal quotations of $2.10 for No. 6 
with no sulfur guarantee. Gulf Coast 
prices on residual are holding at $1.50, 
indicating the lower prices in New 
York are due to low tanker rates for 
dirty vessels. 

Very little residual is moving out of 
the Mid-Continent area except for nor- 
mal shipments against contracts. Elec- 
tric-utility plants are using more fuel 
since most rivers are too low for full 
power generation at hydroelectric 
plants. Many of the steam plants now 
are using gas but will have to change 
to residual fuel or coal if cold weather 
increases domestic and commercial de- 
mand for natural gas. In some areas, 
coal cannot compete with heavy fuel. 


distillate and fuel oil. 
November 1, $3.33 for previous week, and $3.48 for November 1951. 
The above trend information is based on volumes and current prices 
and therefore does not reflect changes in operating costs. 


Realization averaged $3.35 for week ended 


CRUDE PRICES 


GRAVITY SCHEDULE 


Signal Okla- Gulf 
Hill, homa, Coast 
Calif.t Kansas Tex.* 


$1.93 


West 
Tex.? 
18-18.9 
19-19.9 
20-20.9 
21-21.9 
22-22.9 
23-23.9 
24-24.9 
25-25.9 
26-26.9 
27-27.9 
28-28.9 
29-29.9 
30-30.9 
31-31.9 
32-32.9 
33-33.9 
14-34.9 
15-35.9 
16-36.9 
37-37.9 
38-38.9 
39-39.9 2.63 
40 and above 2.65 2.88 

*For crude from Daboval, El Campo, 
Sand Point. 

tIncludes Lea County, New Mexico. 

Last general price change represented a S50 
cent increase, effective December 6, 1947 

tStandard Oil Co. of California 


$2. 


2.59 
2.61 


FLAT CRUDE PRICES 


Representative posted schedules per barrel 
Kettleman Hills, California* $2.80 
Louisiana: 
Beauregard Parish 
Cotton Valley (distillate) 
Cotton Valley (crude) 
Texas: 
East Texas 
Pecos County (Yates) 
Conroe 
Van 
Pennsylvania Grade: 
Bradford 
Southwest Pennsylvania 
West Virginia 
Illinois Basin 
*37°.37.9° 


2.60 
2.85 
2.70 


2.65 
2.35 
2.83 
2.48 


4.25 
3.82 
3.76 
2.77 
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EQUIPMENT MEN ... inthe News 





Seismograph Annual Meeting on Anniversary 


Wm toe 
rs . 


, rr * " a> j lad f 
TF ahem ee apt "Ar | 

Aaa oases? <4 Bees & Y io:® 7 > 
. : 
ii 


Party chiefs, junior party chiefs, party managers, and 10-year employes 


nual technical meeting. 


Department heads and supervisors attending 


meeting in Tulsa. 


Seismograph Service Tulsa, 
held its annual meeting on the occasion 
twenty-first anniversary October 
24 and 25 in Tulsa. More than 250 em- 
ployes from domestic and foreign oper- 
ations were in attendance. Among those 
attending were: R. fF Aldredge, 
president, Seismogr iph Service of Mex- 
ico: H. C. Bickel, vice president, Seis- 
mograph Service of Canada, and J. E 
Dorris, Seismograph 


Service of 


Corp 


of its 


vice 


vice president 


Venezuela 

G H Westby. o 5 
Dr A. J. Barthelmes H. M 
Thralls reported on the over-all scope 
of S.S.C.’s which include 
than rews throughout 


world 


president of 


and 


oper itions 
more 60 field c¢ 
the 

The first day of the meeting included 
internal 
interest tech- 
nical and pre- 
sented. During this meeting service pins 
were presented to employes. J. I. Gar- 
rette and W. O. Heap, party chiefs of 
the year, were presented with special 


by Westby 


a discussion on problems of 
the day 


scientific 


and on second 


papers were 


awards 


Royston Laboratories 
New Anode Distributor 


Blawnox, 


Rovston Laboratories, Inc 
Pa., manufacturers of protective coat- 
ings, have been named distributors for 
Dow magnesium for the pro- 
tection of underground and underwater 
; Loose, 


anodes 


structures, according to W. S. 
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Seismograph Service Corp. annual technical 


sales manager, Magnesium department, 
The Dow Chemical Co 

Dow anodes to be 
Royston include the 
anodes such as Galvo-pak and Galvo 
slab as the extruded ribbon 
Galvo-line, all of which are used 


distributed by 
cast magnesium 
well as 
anode 
in the protection of such structures as 
underground pipe lines, gas distribution 
towers 


systems, and steel transmission 


Bettis to Head West Coast 
Division of Johnston Testers 
(Bill) Bet- 
Test- 
an d a 
the 


Origi- 


W. I 
s. Johnston 
ers Inc., 
member of 
staff of the 
nal M.O 
Oil Field 
since 19 33, 


Johnston 
Service 
has 
been made vice 
president of Johns- 
ton Inc., 
in charge of the West Coast division 
and export sales. This appointment was 
made following the transfer of Tom- 
mie from Angeles to 
Houston as executive vice president and 
assistant to W. B. Taylor, president 
Bettis started in the oil fields with 
Wilshire Oil Co. at Santa Fe Springs, 
Calif., in 1928. He joined Pacific Oil 
Tool, forerunner of Lane-Wells Co., as 
tool designer in 1931. Following his 


W. F. BETTIS 


Testers, 


Johnston Los 


move with M. O. Johnston, Bettis de- 
veloped the export sales department tor 
the company in 1934. Ten years later 
he became vice president and general 
manager of M. O. Johnston Oil Field 
Export Corp. With the purchase late 
in 1951 of M. O. Johnston's four 
porations by Johnston Testers, Inc.. he 


cor 


retained charge of the export division 
and was elected a vice president of the 


new company 


Hughes Tool Transfers 
Short to Shreveport 


Hughes Tool Co 
has announced the 
transfer of Tom M 
Short from La- 
fayette L a., 
Shreveport, as 
Ark-La-Tex divt- 
sion engineer 

Short been 
associated with 
Hughes Tool since 
1938 in Oklahoma, and South 
He bachelor of 
science degree in mechanical engineer- 
ing at University of Oklahoma 


to 


has 


Kansas 


Louisiana received a 


Houston Chapter of Nomads 
Sponsor Barbecue Meet 


The October meeting of the Hous 
ton Chapter of Nomads was held at 
the Texaco Country Club, where 75 
Nomads and guests attended a barbe 
cue 

Barbecue and tournament chairman 
tor this meeting was Nomad Jack A 
Barnes, Trinity Portland 
Among the foreign guests present were 
M. G. Erhard, International Petroleum 
Co., Talara, Peru, and Ing. Ivan Car 
valho, Brazilian Government Oilfields, 


Bahia, Brazil 


Cement Co 


Nomad Barnes, Erhard, and Carvatho. 
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B-) Names Representative 
In British West Indies 


Ihe appointment 
of Trinidad Oil- 
Service, Ltd., 
Fernando, 


field 


San 
It 


nidad, as agents 
Tool and 
PB Divisions, By- 

Jackson +S 
the British 
st Indies, has 


tor Oil 


( tly been an- 
inced by B A 


rd, general sales manager 


GEORGE KAYNE 


Byron 
son Co. The appointment was et- 
tive July 1, 1952 

seorge Kayne, general manager of 
nidad Oilfield Lid., 
completed a course of training at 
B-J ft Angeles 


Service, recent 


ctories in Los 


United Supply Appoints 
Wood Store Manager 


Wood 
appoint- 


John H 


has been 


— 


ed store manage! 
of United Supply 
& Manutacturing 
Co. store in Pauls 
Valley Okla., as 
recently revealed 
by H. B. Gutelius, 
Ir.. president’ of 
the Tulsa firm 
Wood has been 
ted with United Supply since May 


J. H. WOOD 


50. His previous experience includes 

Reinhart - Donovan 
Oklahoma City; parts 
Aircraft Co., 
and structural 
Manufacturing Co., 


bookkeeping = for 
C onstruction Co., 
expediting for Douglas 
Oklahoma City, 
Stacy 


iron 
Work for 


< nd 


Reed Appoints Childs 
New Sales Manager 


Reed Roller Bit 
Houston, has 
ppointed W I 
Childs. Jr 
ger of the Oil 
ls Division of 
The 
nnouncement was 
mad by R. G 
Hamaker, 


president in charge Ww 


ass iles 
company 


viee 
. L. CHILDS 
ot sales 

Childs, who was graduated from Uni- 
ersity of Texas in 1939 with a degree 
1 bachelor of science in_ petroleum 
production engineering, has been with 
Reed Roller Bit Co., except for a period 
f Armed Services. 

Childs was appointed manager of 
the company’s south central sales divi- 


spent in the 


NOVEMBER 17, 


sion in Shreveport in 1948. After a 
brief sojourn in Calgary, Alta., where 
he managed the Canadian sales divi- 
sion, he was transferred back to Hous- 


ton in August 1949 as manager of the 
Gulf Coast sales division. He held this 
position until his promotion to sales 
manager. 





Page Oil Tool Announces New Plant Extension 


Page Oil Tools Co., Inc., in keeping with an expansion program, has doubled the size of 
its factory, and additional office space has been added. Complete facilities for the manufac 
ture of Page tubing anchors, oil and gas separators, tubing drains, packers, cementers, and 


hydraulic control equipment provide increased production capacity. 


According to John § 


Page, president, (inset) additional field representation has also been set up to offer wider 
field service to the oil industry. Sales and service offices are located in Long Beach, Okla- 


homa City, and New York, with complete sales and service throughout the 


and Western Canada. 


Mid-Continent 


Faulkner Honored at P.E.S.A. Dinner 


In attendance at a special meeting of Petroleum Equipment Suppliers 


Association, Los An- 


geles, honoring David S. Faulkner, were: Ted Sutter, Baker Oil Tools, Inc.; J. A. Crawford, 
Youngstown Sheet & Tube Co.; E. S. Dulin, Byron Jackson Co.; Faulkner, retired vice presi- 
dent, National Supply Co., and F. C. Merritt, Byron Jackson Co. 


David S. Faulkner, retired vice pres- 
ident of National Supply Co., 
cially installed emeritus at 
a special dinner meeting of the Petro- 
leum Equipment Suppliers Association, 
Pacific District, Los Angeles. Faulkner 
was presented with a scroll in recogni- 
tion of his service to the industry 

Before an audience of hun- 
dred equipment men, E. S. Dulin, pres- 
ident Byron Jackson Co., made the 
presentation to Faulkner on behalf of 
the association. Other old timers who 
spoke were J. A. Crawford, Youngs- 
town Sheet & Tube Co., and F. C. 
Merritt, Byron Jackson Co. Presiding 
was Ted Sutter, Baker Oil Tools, Inc., 


was offi- 


as director 


several 


absence of Otto Hammer, Se- 
Engineering Co., chairman of 
District P.E.S.A. board of 


in the 
curity 
the Pacific 
directors 

Faulkner, widely known throughout 
the industry, was president of the old 
Union Tool Co., bought out by Na 
tional Supply in 1920, In 1927 he was 
made vice president of National Sup 
ply and contributed materially to the 
growth and stature of that company 

Faulkner was a founder of P.E.S.A 
a force behind the original institution 
of the A.P.I. standardization program 
and is an honored member of A.1.M.f 
He retired from National Supply Co. in 
January of this vear 


479 








R. H. Koehler to Head 
Le Roi Ad Department 


Richard H. 
Koehler has been 
appointed manager 
of Le Roi Co.'s 
advertising and 
sales promotion de- 
partment, accord 
ing to T. O. Liebs- 
cher, pres ident 
K oehler replaces 
Guy Scrivner, who 
has been trans- 
ferred to a position 
sales department 

Koehler has been advertising mana 
ger of Stearns Magnetic, Inc., since 
December 1948, and prior to that had 
extensive experience in consumer goods 
advertising. 

Scrivner has been advertising and 
promotion manager of Le Roi 
1948 and had previous experi- 
ence in Le Roi’s engineering, service, 
und sales departments. Scrivner will 
represent Le Roi as sales engineer in 
Michigan, Ohio, Indiana, and Illinois 


R. H. KOEHLER 


n Le Roi’s engine 


sales 


since 


Jarecki Appoints Swain 
Asst. General Manager 


F. E. Swain has 


been named assist- 
ant general mana- 
ger, Jarecki Inter- 
national Supply Di- 
vision, H K Por- 
ter Co., Inc., Dal- 
las, it has been an- 
by F. E. 
Suder, general 
manager. Swain 
will assist Suder in 
ill operations of Jarecki International. 

During his more than 10 years’ ex- 
perience in the oil-field-supply —busi- 
ness Swain has served in various capac- 
ities with International Derrick & 
Equipment Co. at Columbus, 
the Ideco supply store division. 

With the consolidation of the Jarecki 
under H. K. Porter 
Swain was appointed assist- 
general manager, which po- 
held until his pro- 


nounced 


F. E. SWAIN 


and in 


Ideco stores r 
Co., Inc., 
ant to the 
sition he 


motion 


and 


present 


Blaw-Knox Holds Sales 
Conference in Pittsburgh 


oie) 


Some 225 members of Blaw-Knox 
Co.'s force from all over the 
country assembled for a 3-day sales 
conference in Pittsburgh in late Octo- 
ber. According to W. Cordes Snyder, 
Jr., president of the company, the pur- 
pose of the assembly was to brief the 
company’s sales and engineering per- 


sales 
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sonnel on the adoption of a more ag- 
gressive business philosophy. 

The first day’s sessions were held at 
the Schenley Hotel in the civic center 
of Pittsburgh. Keynoter for the morn- 
ing session was Dr. Samuel N. Stevens, 
president of Grinnell College, Grinnell, 
lowa 

At luncheon the group heard Rich- 
ard F. Sentner, assistant executive vice 
president, commercial, of United States 
Steel Co 

Addresses at the first day's session by 
officers of the company included: “Pro- 
duction and Sales” by Otto G. Schwenk, 
vice president; “Finance and Sales” by 
George L. Langreth, finance vice pres- 
ident and treasurer; “Purchasing Prac- 
tices Aid to Sales” by John E. 
McWilliams, general purchasing agent; 
“Advertising as an Aid to Sales” by 
A. E. Hohman, advertising manager. 


as an 


The group was also addressed by 
M. K. Mellott, president of the public- 
relations firm of M. K. Mellott Co., on 
the relationship of public relations to 
the company’s general sales program. 

The third day’s activities were de- 
voted to meetings of divisional groups 
and inspection trips to the Pittsburgh 
plants of the company 


Baash-Ross 


Officials and directors of the Baash-Ross Tool 
Co. recently completed a 3-day meeting at 
the Odessa, Tex., plant, newest of the 17 
major plants and service headquarters that 
Baash-Ross operates throughout the nation’s 
oil industry. Headed by L. F. Baash, presi- 
dent and major stockholder, the company’s 
representatives came from various parts of 
the country to hold both general sessions and 
group meetings on the latest Baash-Ross sales 
and manufacturing activities. 

Shown in the group photograph are: front 
row, Bob Morris, assistant superintendent, 
West Texas Gas Division; Al Schoettler, 
Houston office manager; L. L. Garren, man- 
ager West Texas division; Bill Noland, su- 
perintendent, Pampa plant; W. J. Williams, 
general works manager; George Nordyke, 
manager of Olney, Ul, division; Don Moor- 
hausen, production control manager; H. (Ink) 
Wotkyns, vice president in charge of Mid- 
Continent division, and Bill Wallace, Okla- 
homa City office manager. 

Standing are: R. L. Le Bus, northern Mid- 


United States Steel Co. 
Promotes Chapman, Barton 


The appointment of Marcus M 
Chapman as assistant general manager 
of sales, distribution, United States 
Steel Co., and James P. Barton as man- 
ager of sheet and strip sales, succeed- 
ing Chapman, has been announced by 
J. D. Darby, vice president and gen- 
eral manager of sales. 

Chapman started with U. S. Steel in 
1919 at the Vandergrift plant of Amer- 
ican Sheet & Tin Plate Co., a U. S. 
Steel subsidiary. He spent 12 years as 
a salesman in St. Louis Kansas 
City, and in 1936 was appointed as- 
sistant to the manager of sales in the 
Chicago district. He was transferred 
to Pittsburgh in 1939 as 
the manager of sheet and strip sales 
Chapman was promoted to manager of 
sheet and strip sales in 1945 

Barton joined U. S. Steel in 1935 
in American Sheet & Tin Plate Co., 
and following several promotions with- 
in the sheet and strip sales division of 
the company, he was advanced to as- 
sistant to the manager of sheet and 
strip sales in 1948, the position he has 
held until the present time. 


and 


assistant to 


Executives Gather for Staff Meeting 





Continent district manager; C. E. Laws, south- 
ern Mid-Continent district manager; A. F. 
Brown, vice president; F. L. Tooley, execu- 
tive vice president; T. A. Boyd, secretary- 
treasurer; G. D. Johnson, vice president; 
E. M. Gearke, general sales manager; L. F. 
Baash, president; J. L. Dickman, chief en- 
gineer; Don Bowcutt, Casper, Wyo., sales 
representative; H. L. Richards, industrial-re- 
lations manager; W. J. Cooper, manager 
Oklahoma City service and rentals; Dr. Rich- 
ard Dickman, director; O. A. Brown, mana- 
ger of service and rental department; Doc 
Eakin, manager Odessa service and rentals; 
Jess Moody, Odessa office manager; Ralph 
Hall, district manager, Casper, Wyo.; Robert 
Flynne, assistant controller, and J. L. Bar- 
nett, West Texas district sales manager. 

K. S. Ross, export manager, who was on 
an extended trip through the oil areas of 
South America, and Lee J. Laird, assistant 
sales manager, who was in the New York 
Baash-Ross offices, were unable to attend the 
meeting. 
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FQUIPMENT FOR SALE 

SALES and rentals of cable drilling and 

fishing tools, casing and equipment, from 

the Southwest's largest stock of used cable 

tools and oil field supplies. Degen Pipe and 
Supply Co.. Tulsa. Oklahoma 


orking in South Texas area, Card 
Mobilhoist double-drum workover 
owered with Waukesha gas-gasoline 6 
MZR engine. 5000’ Rig complete with 5000 
swab line, 1” drill line Brewster 50 ton 
block and hook, 7” x 5'2” dou 
elescoping 55’ pole. Complete with 
packoff for 2” and 2'2” tubing, sub 
ire, hand tools, weight indicator, et 
mud pump. Price $6500.00. Box G-167 
oO and Gas Journal, Tulsa Oklahoma 


NOW 


heave 


FOR SALE One 36- L Bucyrus-Erie drill 
tng machine, com 
ft.. new 7 inch, 1 
less casing and 2,409 
4.60 Ib., range 2. J-55, seamless regular tut 
tng. Box E-812. The Oi) and Gas JInurna 
Tulsa Oklahoma 





USED PIPE 
2” OD 8.382 P_E. D.R. L.W. Used 
Line Pipe 
2 OD 10792 P.E. D.R. L.W 
Used Line Pipe 
OD 24.702 PE. S.R. L.W. Used 
Pipe 
OD 70592 PE. SR. E.W. & 
Ised Line Pipe 
OD 65.712 P.E. SR. EW. & 
d Line Pipe 
Tubing & Casing for Sale 


1000° 85 


Phone or Write 


SANDY SUPPLY COMPANY 
Wooster, Ohio Zanesville, Ohio 
Phone 173 Phone 2-8766 








USED EQUIPMENT 


1—Bethlehem Pumping Unit 


35 HP—190002 Polish rod load 
W/ ZC 503 F&M Gas Engine 


2—Ideco 
44 HP 
1—W 
1—W 


Pumping Units 

19000% polish rod load 
739 F&M Gas Engine 
503 F&M Gas Engine 


Tank Battery, 4—250 bbl. tanks 
10’x2 Nt'l Treating System 
2'9’x10 Nat'l Separator 


1—Tank Battery, 2—210 Bbl. tanks 


2'5’x10 Nat'l Separator 


CASING—-TUBING—LINE PIPE 


BROWN PIPE AND 
MACHINERY COMPANY 


1311 W. T. Waggoner Bldg. 
Phone ED 9628, Ft. Worth, Texas 








EQUIPMENT FOR SALE 


WELL drilling equipment, new or 
Spudders, rotaries, core & shot hole drills 
tools, pipe, bits, blocks, pump jacks, valves 
Everything for well drilling and service 
bn tools rented. Pressey & Son, Pueblo 
olo 

1—I- R XOB 10" Compressor, 2—11” X 16” 
and 2—5'5 X 16” Superior Compressor 
Cylinders. 5—16” x 20” Worthington Com- 
pressor Cylinders. Alfred B. Kern, 223 
Wright Bldg. Tulsa, Oklahoma 


ONE “Emsco- 500 equipped with 1-year old 
2505 Buda Diesel Engines, Lee C. Moore 
triple jackknife mast with substructure 
Shaffer blowout preventer, steel mud tanks 
Kelco power slips, 8,000 ft. 449-in. drill pipe 
with Reed Shrink Grip tool joints. Rig is 
complete, in good condition, ready to run 
Box G-125. The Oil and Gas Journal, Tulsa 
Oklahoma 








FOR SALE 


Used 48-L and 36-L Bucyrus-Erie 
Drill with or without Tools 


Beacon Supply Co. 


Box 398, Pampa, Texas Phone 3377 


Good 








Gaso Duplex 419” x 6” Power Pumpr 
with Chrysier C-36 Engines, skid mount 
ed, immediate delivery Also Byron 
Jackson, Carter Centrifugal Units est 
inghouse 20-25-50 KW Generating Units 

H. H. COFFIELD 

Attn.: W. H. ORR 

Phones: 132—Rockdale, Texas 
AT-3427 Houston, Texas 








EQUIPMENT FOR SALE 


40,000 ft. 21 3'2” O.D. stand 
$0.55 per ft. 20,000 ft. 4 
Pipe and Supply Com 
Tulsa, Oklahoma 


FOR SALE 
ard plain end line 
O.D. flues. Rogers 
pany, Phone 5-8850 

FOR SALE: Walker-Neer 32-Special new 
in March 52, complete with all top-to-bot 
tom tools, new lines and 1952 G.M.C. truck 
W. H. Bass. phone 1376, Mt. Carmel, Illinois 


Easy Joint Break-out! 


ARMITE DRILL COLLAR 
& TOOL JOINT COMPOUND 


ARMITE LABS., 6609 Broad St., _ Angeles 1, Calit 4 
Bal! & Biack Suonly Co., 2871 € 0, L.A. 23 4 
seAbsbesbbsbhahh be. 


Touwwe 


hdl 





FOR SALE 


MODEL 1050 IDECO RIG 
Powered With 
Three G-M Twin Diesels 
Heavy 


136 Ft. Lee C. Moore 


Wide-Base Mast 


E Drill Pipe with Hard Bands 
Gulf Coast Wells 


4',” Grade 
Drilled Four 

Rig is Complete and in Good Condition 

Write Box G-166, The Oil and Gas 


Journal, Tulsa, Oklahoma 











COPPER 


De Queen, Arkansas 


DE QUEEN TELEPHONE COMPANY 


TELEPHONE WIRE 


Oil Pipe Line Company in coils of approximately one mile. Price 25¢ per pound, F.0.B 
30,000 pounds #9 B & S bare copper wire. Reclaimed in good condition from Interstate 


J. E. Wommack 


DE QUEEN, ARKANSAS 








Ingersoll-Rand Type 2XVGI, 75 H.P., 
Power cylinders 


Compressor cylinder 


dling 875,000 cu. ft. per day 


Purchased in September 1949, 


system 
ROOSEVELT OIL 
P. O. Box 271 





Heavy Duty, 
Engine driven, Single stage Gas Compressor 
2—I11 
1—12 in. dia. x 


Complete with starting air compressor and automatic appurtenances, 


completely 
Also meters, runs, drips, heaters and other equipment necessary for small gatheriag 


AND REFINING 


Direct Gas 


Connected 4 cycle, 


in. dia. x 12 in. stroke 
12 in. stroke 


capable of han 


new, and in good operating condition 


CORP. 
Mt. Pleasant, Michigan 








NOVEMBER 





EQUIPMENT FOR SALE 


FOR SALE: 2,000 853” O.D. 8 V Thread 
used recessed collars cleaned priced $1.50 
each; 1500 1234” O.D. Used 8 V. thread re- 
cessed cleaned priced $5.00 each, both in ex- 
cellent condition, will forward samples if 
desired. A Gilbert Pipe & Supply Co 
Shreveport, La 


1 Oilwell Steam Pump, 1614 x 7% x 20° 
1 Gardner-Denver Steam Pump, 18 x 8 x a 
Both pumps are in excellent condition, may 
be seen at Makin Drilling Company Yar 
Hobbs, New Mexico. MAKIN DRILLING 
COMPANY. Box 1628. Hobbs. New Mexico 





FOR SALE: 2—Like New 50 KW Nat 
1 Gas or Gasolir ywwer Plants 
I Than Six lonths, New 

Reg. Maint 2 Cli 
62 KVA 
220 3 60 600 
GEORGE STEINER CO 


1220 W. Lake St Chicago 7, Il 
Taylor 9-0589 








Used Seamless 
BOILER TUBES 


beveled end 


Write—Wire—Phone 


SONKEN-GALAMBA 
CORPORATION 


2nd and Riverview (X-851 
Kansas City 18, Kansas 
THatcher 9243 











quipment Values! 


TRACTOR-DOZER~— Caterpillz D6, ser 
=9U1190, wide ga te m« w/ Bros 
large 
lights 
paint- 
Louis 
$6,500 


$5,875.00 
Dies 


FOB Le 
AIR COMPRESSOR 
< t ¢ = 15266 


ana 


$6,615.00 


800 W. MAIN ST., LOUISVILLE 


VAWSYILLE. IN r an « 


EQUIPMENT FOR SALE 


OIL Field Casing. New 5'2” and 7” Ger- 
man casing from Houston storage. Imme- 
diate delivery. P.O. Box 929. Houston, Texas 


if ~ COU PLINGS For Sale: 10,000 65% D used 
8V API line pipe couplings @ $1.25 each, 
10,000 854” OD used 8V API line pipe cou- 
plings @ $1.50 each, 2,000 1034” OD used 8V 
API line pipe couplings @ $6.00 each. F.O.B 
Breckenridge. Texas. All couplings clean 
and in first class condition. Contact Oil Field 
Salvage Company, P. O. Box 812, phone 232 
Breckenridge, Texas 

Rb SALE at our Okla. City Whse.: 60,000 
one? OD Used PE Beveled Line Pipe 
of 3 OD Ditto 30,000 of 6” Stand 
U sed Line Pipe. All Single Lengths 
Oil Co., Patridge, Bartlesville 


~y) PE 
ities Service 
Oklahoma 


Steam per Hr Hedges 
Cross Drum Water Tube 
built for 200% rating, 262= 
supports and integral 
ready for loading intact. Inspec 
tion guaranteed. Perfect, $6,000 ea. FOB 
Ca 1 Ea. 262-319 HP Kewanee Firebox 
ASME, 1002. $3500. UNITED STEEL PROD 
CTS COMPANY. 35-2855. 1534 Texas St 
Memphis 


2 EA. 20000ze 
Walst Weidner 
Boiler, 3604 HS 
WP. Witt! 1 


steel shell 
furnace 


Tenn 


FOR SALE 
Twin Disc 
enclosed and 
equipment 


any, Great 


Two WAKU Waukesha’'s with 
lutches: One 145GK Waukesha 

skidded. Each with gas-butane 
Manufactu Distributing Com 
Bend, K 





FOR SALE 
USED REFINERY EQUIPMENT 
LOCATED IN MICHIGAN 
Vapor Condensers, 125 
ondensers. 
PSIG 
PSIG 


75 PSIG 
_PSIG 


Condense 

Condenser 

Condensers 
Exchang 


60 PSIG 


Ft ler 
Ft. Cooler 
Ft. Cooler, 75 PSIG 

125 PSIG 
Top 

spacing. LD 
contains 5 
27” spacing. I.D. is 6 ft 


>qg 
Sq. Ft. Heaters 
V acuum Flash Tower 
contains 5 trays on 27 
s 9 +t. Bottom 


section 
section 


Manways on thick 


X 17° Sulphur Shell and 
Dis hed Heads 
4° X 12’ Distillate Receiver Tank 
Shell and '2” Dished Heads 
4000 gal. Emulsifier Pressure Tank 
100 Lbs. complete with 
Various Capacit 


Tank: 4% 


Sizes 
Box G-184 


THE OIL AND GAS JOURNAL 
Tulsa, Oklahoma 








PIPE LINE PUMPS 


Type #97802 Byron Jackson Centrifu- 

gal Pumps, 4-Stage, 6” x 18” Impellers 

1300 GPM, 900 Ft. Head, 330% Pressure 

45.000 BPD, Mounted on Cast Iron Base 

for Electric Motor Drive, Good Condi 

t Price F.O.B. Tulsa, Oklahoma 
$850 


pe #101332 Byron Jackson Centrif 
igé -umps, 4-Stage, 6” x 15” Impellers 
730 GPM 1015 Ft. Head, 375% Pres 
250.000 BPD, Mounted on Cast Iron 

for Electric Motor Drive, Good 

tion, New Spare Parts for Above 
Price F.O.B. Tusa, Oklahoma, 


#1849, 219” 
Piston Power 
Pressure, 4 


New Figure 
6” Gaso Duplex 
88 GPM at 3507 
Powered with 30 H.P. GE Elec 
3-60-440, Complete with V- 
Mounted on Steel Skid, Unit 
Test Valves. Price F.O.B. Tulsa 
na, each $1250.00 


H. A. McCarthy 


310 Thompson Bldg., Tulsa, Okla. 


ically 








EQUIPMENT FOR SALE 


1-90 H.P. 2 Cycle Superior direct connected 
compressor with high and low cylinders 
with intercooler ready to run. Box 546 
Telephone 1060 Bartlesville, Okla 


GAS METERS FOR SALE. ‘We stcott, Fox- 
boro and Emco. Good condition. Geo R 
Milner, Box 124, Okmulgee, Oklahoma 


OIL WELL CASING, TUBING, DRILI 
PIPE AND LINE PIPE. Brand New, Mill 
Reconditioned and A-1 Used Oil Country 
Tubular Goods available in any quantities 
required by end-users and not for resale 
GAS ¢ “ORPOR/ ATION, 333 N. Michigan Ave 
Chicago 1 


Portable Power Unit, 300 
LeRoi Gas Engine, 8 Cy., 6% x 7 
RXIV. Complete with Electric Start 
Cooling System, DC to 160 KW 
0-600 Volt Generator with Auxiliary 36KW 
230 Volt Generator. We will sell engine sep 
arately. if desired. Brazos Engineering Com 
any, 224 Raines Street, Houstor exas 
Phone: FAirfax 8367 


“LATE Type 


EMSCO Draw Works, series GA-500 on 
plete witl catheads, 2 engine compound 
hydromatic, & 2 pump drives. Only drille« 
7 or 8 wells, now completely overhauled 
present condition virtually good as new 
Can be inspected at Taylor Machine 
Glen Rock, Wyom. Price $30,000; about 50 
new price. Ameera Oil Co., 139 So. Beve 
Drive, Beverly Hills, California 


Shop 


FIVE pumping units 2,500 to 3,000 ft 
jept Thr O.C.S. pumping units 5,000 ft 
dept! All in good used condition PO 
Box 861. Oklahoma City, Okla 


3500 OF 3 BOTTLENECK Drill Pipe 
3600’ of 3'2” Internal Flush External Upset 
Drill Pipe. All above pipe Sonoscoped 70 
=2 30% 23. Also 4600’ of 4” OD 142 R2 Sm! 
Drill Pipe w 5 OD Too! Joints. Milford 
Giffin, Tel. 477 Hoisington Kansas 


FOR SALE Super D Spudder 
with 100k rse International engine 
Equipped for Butane, all tools complet 
from 15 This rig is now on loca 
tion near Fruita, Colorado. Price $9000 
Send all inquiries to: Mr. R. Mitchell, Roo 
206. Cli 1 Ho 


avpool I Indianapolis, Indiana 


powere 


on down 


EQUIPMENT WANTED 


WANTED: O 
Pipe and Line 
A-1 Used. Give 
and location. GAS 
Michigan Ave Chi 


Well Casing, Tubing, Dri 
Pipe, new, reconditioned and 

complete description, price 
CORPORATION, 333 N 
cago. Il 


nch WP 
agitated 


WANTED four 125 Ib. square 
Vertica Autoclaves jacketed 
steel, gla ined, or tainle 
diameter jacket 8-0 
2 on min o 4000 gallon n 
The O Journal, Tulsa, Oklahor 

WANTED rhree 
Wilson Titan 
Company, Box 
New Mexico 


engine compound tor 
drawworks. Makin Drilling 
1628. Phone 3-3141, Hobbs 


used casing 
leases, or 
Your idle pro 


yreer 


lighest prices for 
abandoned 


WILL PAY 
used line pipe 
surplus equipment 
ducing equipment is worth 
Pipe & Supply Co., Box 1383 a 
homa 


other 
lease 
dollars 


WANTED: I 
ity apparatus 
consin Oil F ning Co 
constr 


aboratory Equipment 
Send full particulars 


Sheboygan 





WANTED 
TWO OIL DRILL RIGS 


000 t at EMSCO 800 


BREWSTER 


THE NEW ENGLAND INDUSTRIES, INC 
120 WALL STREET, N.Y.C. 


TEL.—WHitehall 3-1600. 
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MELP WANTED 


WELL integrated oil company, operating 
in the Mid-Continent and Rocky Mountain 
areas, is interested in a capable and ex- 
perienced geologist with sufficient geologic 
background and experience in exploration 
to assume the position of Manager of Ex- 
ploration and Geological Departments. Sal- 
ary open. All replies will be held in strict 
confidence. Box G-146, The Oil and Gas 

Tulsa, Oklahoma 

EXPERIENCED Seismologists and Seis 
nic Computers by large, well established 
geop! company. Give full details of 
education and experience in letter. Box 
G-176, The Oil and Gas Journal, Tulsa 
Oklahoma 


ysical 


WELL integrated oil company, operating 
for the most part in the Mid-Continent and 
Rocky Mountain areas, is interested in man 
with executive background and ability to 
ssume position of Vice President in charge 
of Exploration, Production, and Land De- 
partments Position open due to retire 
ment of present head involving reorganiza 
tior Marvelous opportunity for right man 
with sufficient qualifications. No other need 
apply Salary no object. Box G-147, The 
Oi! and Gas Journal, Tulsa. Oklahoma 





FLIGHT CREW WANTED 
FOR EXECUTIVE MULTI - ENGINE 
OPERATION IN MIDWEST AREA 


FIRST PILOT. -ATR, MEL 
have onsiderable 


ratings, must 
experience as first 
land equipment 


on multi 


engine 
prefe airline trained 
CO-PILOT 

Multi-engine 


Commercial, Instrument and 
land ratings 


Submit complete resume and recent 
photo 


Box G-177, The Oil and Gas Journal, 


Tulsa, Oklahoma 








COLGATE-PALMOLIVE-PEET CO. 


The following opportunities are 
on our engineering staff 


now 


open 


JR. CHEMICAL ENGIN®ER, To ana- 
yze and prepare process design specifi- 
chemical units and instrumenta- 
tion. College graduate with 1 to 3 years 
experience desired 

JR. MECHANICAL ENGINEER, To 
analyze and prepare mechanical design, 
specifications, and equipment layout of 
process plants. College graduate with 1 
to 3 years experience desired 

DESIGN DRAFTSMEN, To 
and prepare equipment layout 
tailed drawings from process details 
This includes flow diagrams, heat and 
material balances, piping arrangements, 
etc. 7 to 12 years experience desired 

DRAFTSMAN, To prepare détailed 
plant equipment an layout 
irawings. 3 to 7 years experience de 
sired 


cations 


analyze 
and de- 


process 


If you have experience and education 
hese fields send a complete resume 


PERSONNEL DEPARTMENT 
105 Hudson St., Jersey City, N. J. 








TECHNICAL WRITER WANTED 
THE OIL AND GAS JOURNAL 


Position is open on editorial staff of 
The Oil and Gas Journal at its Houston 
office. Experience necessary in explora- 
tion, drilling, oil field operations. 

Young man in this position will have 
opportunity to grow in various divisions 
of large editorial department. Must have 
news or report gathering ability. and like 
to write. 

Write letter to P. O. Box 1260, Tulsa, 
attention managing editor, including de- 
tails on background, including education, 
and small photo. The Oil and Gas Jour- 
nal, Tulsa, Oklahoma. 











NOVEM®ER 


HELP WANTED 


WANTED: Experienced contact man to 
represent well established oil field service 
company in West Texas. Prefer background 
of petroleum engineering or geology. Ex- 
cellent opportunity. Please write brief let- 
ter giving qualifications. (Our employees 
know of this ad). Box G-141, The Oil and 
Gas Journal, Tulsa, Oklahoma 








OIL Industry Employment Service, 405 
Tuloma Bldg., Tulsa, Okla. 4-5974. Tom Rob- 
inson, owner. For Technical and Trained 
Personnel, including LPG 


THOROUGHLY experienced top to bottom 
cable tool drillers Rocky Mountain experi- 
ence preferred but not necessary. Bucyrus 
rigs. $2.00 per hour, time and half over- 
time, year-round work for sober trust- 
worthy men. Telegraph or write where can 
contact will reply immediately. DAKOTA 
BASIN DRILLING CO., Hot Springs, South 
Dakota 





BUYER 
Integrated oil company in Oklahoma has ex- 
cellent opportunity for qualified applicant 
Must have experience in production; also 
sales experience in heavy equipment would 
be helpful. College degree, including petro- 
leum and mechanical engineering and some 
business administration. Age 26-33. All re- 
plies should contain salary required and 
recent photograph. Box G-165. The Oil and 
Gas Journal, Tulsa, Oklahoma 


REGISTERED professional engineers ex- 
perienced in evaluation oil and gas prop- 
erties by major oil company headquarters 
Tulsa. State experience and qualifications 
Box 521, Tulsa, Oklahoma 


SUPERINTENDENT OF OXYGEN PLANT 
Graduate chemical or mechanical engineer, 
with minimum of three years’ operating ex- 
perience in oxygen plants, required for 
petrochemical plant of large chemical man- 
ufacturing company. Must be able to relo- 
cate in Louisiana. Please submit full resume 
and indicate salary desired. Box G-175, The 
Oil and Gas Journal, Tulsa, Oklahoma 

SEISMIC PERSONNEL needed for United 
States and Canada by well known and ex- 
panding contract geophysical company. Ad- 
dress Box E-863, e Oi] and Gas Journal 
Tulsa, Oklahoma 


INSTRUMENT man with refinery experi- 
ence to install! and maintain instruments, 
topping, cycloversion, thermal cracking 
Box G-154, The Oil and Gas Journal, Tulsa 
Oklahoma 





ACCOUNTANT with extensive production 
experience. Chance for advancement with 
growing Wichita, Kansas, company. Write 
full details as to age, education, experi- 
ence, salary desired and date available, con- 
fidential. Box G-185, The Oil and Gas Jour- 
nal, Tulsa, Oklahoma 


ASPHALT PLANT CHEMIST. Young man 
with Ch. E. degree desired. Minimum of 
three years of oil refinery experience es 
sential. Must be capable of assuming re- 
sponsibility and supervising all laboratory 
testing for 5,000 B.P.D. refinery located in 
central Southern state. Salary commensu- 
rate with training, experience and ability 
Excellent opportunity for right man. For- 
ward perscuial history and experience data 
to Box G-156, The Oil and Gas Journal 
Tulsa, Oklahoma 

CHIEF PROCESS ENGINEER 
Progressive, expanding refinery in Houston 
area desires Chemical Engineer experienced 
in Petroleum refining to assume duties as 
Chief process engineer, must be a leader 
and assume full responsibilities of position 
Salary commensurate with experience. Ad- 

replies giving experience, salary de- 
etc., to Box G-159, The Oil and Gas 
Journal, Tulsa, Oklahoma 


SITUATIONS WANTED 


AIRLINE Transport Pilot, 45, Radio and 


Electronics Engineer, with 
tive experience 
tact R. Z 
Texas 


20 years execu- 
Excellent references. Con- 
Glass, 4701 Linden, Bellaire 


GEOPHYSICIST - Geologist, sixteen years 
major company. Experienced in all phases 
geophysics, especially reflection seismo- 
graph over extensive areas. Ambitious to 
manage exploration program for small pro- 
gressive company, or substantial independ- 
ent. Confident of success. Houston location 
desired. Box G-183, The Oil and Gas Jour- 
nal, Tulsa, Oklahoma 


SITUATIONS WANTED 


DRILLING and Production Superintend 
ent, 23 years varied experience. Excellent 
references. Box G-160, The Oil and Gas 
Journal, Tulsa, Oklahoma 








SUPERINTENDENT-PETROLEUM ENGI 
NEER: 15 years experience as a geologist 
petroleum engineer, last five years superin 
tendent and manager of oil field operations 
desires responsible position with reliable 
company or independent operator. Box 
G-171, The Oil and Gas Journal, Tulsa 
Oklahoma 


CHEMICAL ENGINEER, MS., age 38 
Texas location, desires responsible positior 
with oil or chemical company. Formerly 
process engineer, refinery superintendent 
independent pipeline contractor. Past 2'» 
years at pilot plant producing acetylene by 
partial combustion of methane. Present sa! 
ary $8900. Box G-172, The Oil and Gas 
Journal, Tulsa, Oklahoma 


POSITION as superintendent, asst. supt 
or still foreman. 26 years experience in re 
fining. Six years as supt. and asst. supt 
Now employed as startup operator on cat 
talytic crackers. Box G-173, The Oi! and 
Gas Journal, Tulsa, Oklahoma 


ACCOUNTANT-EXECUTIVE SECRETARY 
(female) Graduate accountant. Assistant Sec 
retary-Treasurer of oil producing corpora 
tion, being liquidated, desires connection ir 
Tulsa area. Fifteen years experience in pe 
troleum production, two years public ac 
counting. Box G-178, The Oil and Gas 
nal, Tulsa, Oklahoma 


CHEMICAL Process Engineer 6 years 
extensive refinery and petrochemical expe 
rience plus considerable graduate work 
Design and special work in distillation, re 
actors, ethylene recovery, low temperature 
refrigeration, expansion studies. Box G-179 
The Oil and Gas Journal, Tulsa, Okla 


MANUFACTURERS AGENT in Permian 
Basin area will take on additional! lines 
to represent. Extensive contacts and exce! 
lent relations in drilling and producing in 
dustry. Travel the area continually. Engi 
neering graduate. Box G-180, The Oi! and 
Gas Journal, Tulsa, Okla 


GEOLOGIST, A.B., M.S., eastern univer 
sity. Desires position as a subsurface geo! 
ogist which would utilize background in 
geophysical seismic interpretation. Resume 
available on request. Box G-182, The Oii 
and Gas Journal, Tulsa, Oklahoma 

ASSISTANT REFINERY SUPERINTEND 
ENT desires to relocate. 6 years in present 
position of responsibility for both process 
and mechanical phases of all refinery oper 
ations. Experienced in operation of fluid 
catalytic cracking units. Chemical engineer 
ing graduate, 9 years experience in process 
development, process design and technica! 
service work for well-known engineering 
and development organization. Box E-945 
The Oil and Gas Journal, Tulsa, Oklahoma 





OIL AND GAS Executive, 20 years experi 
ence, desires locate Denver, Colorado, area 
Adequately qualified all phases petroleum 
except field work. Box G-161, The Oi! and 
Gas Journal, Tulsa, Oklahoma 





PURCHASING- Materials-Sales-Office mgt 
18 years experience petroleum and indus 
trial equipment with large oilfield supply 
company consider = location or foreign 
Age 39. Box G-168, The Oil and Gas Jour 
nal, Tulsa, Oklahoma 


EXPERIENCED Geologist, age 36, Masters 
degree, desires to relocate with small active 
independent preferably in Rocky Mountains 
or Texas. Seven years diversified experi- 
ence in geology and well engineering in 
Southwest Texas, Mississippi, Louisiana and 
Alabama Also experienced commercial 
pilot. Presently employed by large inde- 
pendent. Box G-169, The Oil and Gas Jour- 
nal, Tulsa, Oklahoma 


EXPERIENCED in land and contact work 
desires connection with oil or drilling com- 
pany, or selling in related fields. Free to 
locate anywhere. T. H. Kerlin, 200 Monti- 
cello, Odessa, Texas. Phone 7-5608 


CONSULTING ENGINEER. Available fo: 
fee or retainer representation in Rocky 
Mountains, Permian Basin. and Kansas 
Evaluations and Supervision of Royalty o: 
Operating Interests. Geological Reports and 
Deal Negotiations. References. Box E-968 
The Oil and Gas Journal, Tulsa, Oklahoma 
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SITUATIONS WANTED 


TTENTION: Well established oil well 
drilling contractor desires to manage and 
supervise: Individuals’, groups’, small or 
medium-sized oil companies’ drilling, 
duction and operating problems in Een. 
tral and Western Texas, and New Mexico 
Personal interview by appointment is de 
sired. Makin Drilling Company, Box No 
1628. Ph. No. 3-3141. Hobbs, New Mexico 


WANTED 





obtain at reasonable price sec 
ond-hand copies of ue of A.P.I.’'s 
Drilling and Production Practice prior to 
1947. except 1936. Ing. Mariano Amico Via 
Dei Valeri, 1 Rome, Italy 


WISH to 


ROYALTIES 


WILLISTON BASIN ROYALTIES 
Dealers in Montana royalties since 1921, we 
now specialize in royalties under major 
company leases in the Montana portion of 
the Williston Basin For information on our 
method of operation. write LANDOWNERS 
ROYALTIES COMPANY Box 1225 Great 
Falls. Montana 


JACK EAGLE—Pay you immediately fo: 
your producing royalties and Overrides. ab 
no delay, send complete details 


‘ity Nat'l) Bidg. Okla City. Okle 
-7027 


WE will buy 
oil royalties 


111 Broadway 
LEASE AND DRILLING BLOCKS 


producing or non-producing 
Standa Security Company, 
New York 6, N. Y¥ 


FOR 
ducth n per day 
ral times as much as 
ent pays favorat le oding. Also drill 
ing é : and servicing machines 
tr a bonafide com 
ompany pre 


and Gas Jour 


SALE: Approximate 300 bbl. pro 
wit potential of sev 
a dozen differ 


IcKS i 
pan) no broker ajor ( 
ferred 30x G-158 

na Tulsa, Oklahoma 


WILL pay cash instantly for leases (larg: 
rlocks), royalties, mineral deeds. produc 
tion. Write fully—P O Box 2153, Denver 
“olorado 


ACREAGE wildcat 


SEE A. L. BOWLES. Ad 
attra ve iT ng dea 
SALE 


ACREAGE FOR 
B r Test Dri r 





SOUTHERN GRAY COUNTY. TEXAS 


nately 4500 acres solid block 
mit I d on around 

ear $1.00 rental 
ttle override 


COMBEST ROYALTY COMPANY 
Amarillo, Texas 





REAL ESTATE 


CORPUS CHRISTI, TEXAS, office space 
for lease. Highly desirable 945 sq. ft., air- 
conditioned, 4-rooms in down building in 
which oil companies are located Ss 
Miller, 801 City National Bank Bldg., 
Central 7471, Houston, Texas 


Phone 


GEOLOGIST will exchange 
downtown, private office, Houston, 
Box G-181, The Oil and Gas Journal, 
Oklahoma 


BUSINESS OPPORTUNITIES 


OIL CO. FOR SALE, a Colo. Corp. over 
one year old, capitalized at 50,000 shares 
no par stock. No stock sold or ever offered 
to the public. Assets over 15,000 acres 
leases, and royalties in D-J Basin. Income 
about $2,000 per month at present. Other 
wells drilling proven lease. P. O. Box 115 
Brush, Colo., or Phone 345 


services for 
Texas 
Tulsa 


REWARD OFFERED 


STOLEN!!! New christmas 
from Central Pennsylvania 
Serial No. 51-52-10-1044 
Oil Center Tool Company 
information. Box G-124, The Oil 
Journal, Tulsa. Oklahoma 


tree valve 
10,0002 test 
Manufactured by 
$500.00 reward 
and Gas 


BUILDING SPACE 
Midland, Texas 


long term 
parking 


BUILDING FOR LEASE 
will construct office building for 
ease. On Highway 80, excellent 
Floyd Young, Stamford, Texas 


PRODUCTION WANTED 





WE WILL 


Producing Properties 
WE WANI 
Geologically Sound Drilling Deals 
Deal Directly With Us 
as principals 
BOX G-186 


THE OIL AND GAS JOURNAL 
TULSA, OKLAHOMA 


BUY 
Any Size 








DALLAM COUNTY, TEXAS 
8000 acres wildcat solid block NEW 10 
year commercial leases $1.25 bonus $1.00 
rental. Major Companies now leasing in 
this County. 


Combest Royalty Company 


Amarillo, Texas 








LEASES ROYALTIES 
Producing and Nonproducing 
Bought and Sold—Any Ares 

Inquiries Invited 


B. D. BUCKLEY 
6635 Delmar Ave., St. Louis 5, Mo 
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EXPLORATION SERVICE 


AERIAL SURVEY 
Tae DORAPHY 


; Inexg yenaive, little 
pe tre yteum explo 
difficult print pro- 

curemen d rese Particulars free 
“WASHINGTON COMMERCIAL co. 
Dept. OG/, 1200 Fitt 
Washington 5, D.C. 





MEkecutive Sosa 





Central Area 
(Continued from page 473) 
Q-22, dry, TD 2,661 ft 
George & Wrather | Hart, SW NE SW 
NE 2-Q-23, dry, TD 2,552 ft 
Iglehart Drilling Co. 1 Trigg, S'2 NE SW 
SW 18-P-22, dry, TD 2 
Hopkins County: Lafitte Co. 1 C. C. Milk 
Cr I SE NW SE _ 16-M-26, dry, 
ID 3,240 ft 
Union County: B. M. Heath Proctor, NW 
NW NE SW 29-0-21, dry, TD 2,736 ft 
Webster County: Delta Drilling Co. 1 Tapp, 
S NE SW NW 22-N-23, dry, TD 


?693 ft 


700 ft 


MICHIGAN WILDCAT FAILURES 
Arenac County, Lincoln Township: Frank 
E. Roush Kopaczewski, SE NE SE 
4-18n-4e, Dundee 2,713 ft, dry, TD 
2,950 ft 
Oceana County: Weare Township: Ford Oil 
Co. 1 State-Weare, SE SW NW 13-16n- 
i7w, Dundee 2,208 ft., dry, TD 2,217 ft 
Leavitt Township: C. W. Collin 1 Sippy, 
NW NW NW 23-1Sn-1Sw 2,560 
ft., dry, TD 2,862 ft 


Dundee 
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Often imitated— 


never duplicated — a 


““BLUE DEMONS”’ ARE ALWAYS BEST 


Antonio Stradivari’s violins, masterfully 
crafted to produce more beautiful musical 
tones, have remained without equal for over 


two hundred years. 


Hawthorne “Blue Demon’ Rock Cutter 
Bits, designed and engineered to produce more 
shot-hole footage at lower production cost, 


are also unexcelled. 


With all the duplication of lines and 
mechanical appearance . . . regardless of 
price .. . set after set, box after box, the 

tone of “Blue Demon’ drilling perfection 


has no equal. 


Check your exploration costs regularly and 


cut them with “Blue Demons.” 
WRITE FOR ILLUSTRATED CATALOG 


q 
> PATENTS 
PENDING 





P.0. BOX 7366, HOUSTON 8, TEXAS 


You know you get more and faster footage for less when you buy “Blue Demon:.’’ 


486 rHE OIL AND GAS JOURNAI 





\ 


2. 


S 
Ny, 


W . 
SSS 
SSSA 
NY 


_— 
SS 
SSS 


= 
> 
——— 
SS 


The BEST Line for Rotary Drilling 


@ For each use there is one best wire rope...one that will stand re- 
peated loading, abrasion, crushing, or continuous bending, and be the 


best to buy. 

To achieve this, there is a TRU-LAY Preformed Wire Rope made in 
6x19 Seale, improved plow steel with steel core for your equipment. 
This construction has the exactly right combination of strength, 
bending life, and resistance to wear and crushing that you need. 


The one best drilling line... TRU-LAY Preformed .. . will last 
you longer and cost less to use. Specify and get TRU-LAY Preformed. 
Makers of 


Write for folder DH-209. 
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Gs ; AMERICAN CABLE DIVISION 
ee AMERICAN CHAIN & CABLE 


-A-C4 
EA Wilkes-Barre, Pa., Chicago, Denver, Houston, Los Angeles, New York, 
Odessa, Tex., Philadelphia, Pittsburgh, San Francisco, Bridgeport, Conn. 
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HERE’S YOUR ANSWER TO 


HARD ABRASIVE DRILLING 


HUGHES 


‘Sc7_the bit that will drill more hole faster 


in hard, abrasive rock than any known tool! 


prod 


of Hughes research, the HUGHESET bit has proved itself in scores 

f West Texas, Oklahoma, Wyoming and Northern Louisiana wells 

In drilling tests in the laboratory (see above ), using pink quartzite —four 

es harder to drill than granite—the HUGHESET bit drilled four times more 

an the previous be st hard rock bit 

As seen in the photograph 

TOOL COMPARY c Sintered tun 
SOvtton tetas 7 . 

WORLD STANDARD 

OF THE INDUSTRY 


the HUGHESET bit does not have conventional 
en carbide and forged alloy steel are combined in a 


inner to produce the rugged construction and abrasion resistance 


He res i bit that Ww 


ill outperform any other bit you have ever used in chert 
VC qu Ir¢tZitic 


Your 


formations. It drills faster... stays on bottom 
nd cuts down on those time-killing round trips 
local I 


representative will be glad to advise you as to the 
conditions under which the HUGHESET bit can be run to best advantage. 





